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WHAT IS CLAIMED IS: 

1 . A human interleukin-3 mutant polypeptide 

Formula I : 

5 Ala Pro Met Thr Gin Thr Thr Ser Leu Lys Thr Ser Trp Val f/isn 
1 5 10 15 

Cys Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa/Xaa Xaa 
20 25 30 

10 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn Xaa Xaa Xa/ Xaa Xaa Xaa 
35 40 . 45 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa X/a Xaa Xaa Xaa Xaa 
15 50 55 60. 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
65 70 / 75 

2 0 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xa^Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
80 85 / \ / 90 



Xaa Xaa Xaa Xaa Xaa 
95 100 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
105 



25 



Xaa Phe Xaa Xaa Xaa x6a Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
110 115/ 120 

Xaa Xaa Xaa Gin jSln Thr Thr Leu Ser Leu Ala lie Phe [SEQ ID 
30 125^ 130 

N0:15] 



wherein x4a at position 17 is Ser, Lys, Gly, Asp, Met, Gin, or 
35 Arg; 

Xaa position 18 is Asn, His, Leu, lie, Phe, Arg, or Gin; 
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Phe, lie, Arg, 
Cys, Gin, Glu, 
Phe, Lys, Arg, 



Gly, Ala, or 
Arg, Pro, or ^la; 
Ala, Gly, GlAi, Gin, 



Trp, Pro, Ser, Ala, Hiys, Asp, Asn, 



Val, Ala, Leu, Giy; Trp, Lys, Phe, 



Gly, Val, Arg, 

His, Gly, Gln^^ 

Thr, Phe, G] 

Gly, Arg, 

Arg, Leu/ Gin, 

Asn, liQ/Ur Pro, 

His, Khr , Gly, 



er, Phe, or Leu; 

Arg, Pro, or Ala; 

Arg, Ala, or Trp; 

Ser, or Ala; 

Gly, Pro, Val or Trp; 

Arg, or Val; 

Asp, Gin, Ser, Leu, or 




Xaa at position 19 is Met, 
Xaa at position 20 is lie, 
Xaa at position 21 is Asp, 
Asn, Thr, Ser or 
5 Val; 

Xaa at position 22 is Glu, 
Gin, Leu, Val or 
Gly; 

Xaa at position 23 is lie, 
.10 Leu, Ser, or Arg; 

Xaa at position 24 is lie, 
Xaa at position 25 is Thr, 
Xaa at position 26 is His, 
Xaa at position 27 is Leu, 
15 Xaa at position 28 is Lys, 
Xaa at position 29 is Gin, 
Xaa at position 30 is Pro, 
Lys; 

Xaa at position 31 is Pro, 
20 Xaa at position/32\ is Leu, 

Xaa at positio 

Xaa at positio^ 

Arg, Ala, Phe, 

lie or Met; 
25 Xaa at position 35 1 

Xaa at position 36 As Asp, 

Xaa at position 3/ is Phe, 

Xaa at position As is Asn, 

Xaa at positiojf 40 is Leu, 
30 Xaa at positiy6n 41 is Asn, 

Xaa at posi^on 42 is Gly, 

Val, Glu, 

lie. Met or Ala 
Xaa at n/bsition 43 is Glu, 
35 Gin, A/g, Thr, 

or Ser; 




Gly, 


Ala, 


Arg, 


Arg, 


Gin, 


Asn, 


Gin, 


Ala, 


Thr, 


Gly, 


Ser, 


Lys, 



Ala, Gly, Asn, 

Leu, or Val; 

Ser, Pro, Trp, 
or Ala; 

Trp, or Arg; 

Cys, Arg, Leu, 

Asp, Ser, Cys, 



Pro, Gin, or Val; 



His, Met, or Pro; 
Asn, Lys, Thr, Leu, 



Asn, Tyr, Leu, Phe, Asp, Ala, Cys, 



1 "illl^ (Ihm! n«2i .fliim 
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Lys, 




Asn, Gin, 



Pro, or His; 



Xaa at position 44 is Asp, Ser, Leu, Arg, Lys, Thr, Met, Ti 
Glu, Asn, Gin, 

Ala or Pro; 

Xaa at position 45 is Gin, Pro, Phe, Val, Met, Leu, Thi 
Trp, Asp, Asn, 

Arg, Ser, Ala, lie, Glu or His; 
Xaa at position 46 is Asp, Phe, Ser, Thr, Cys, Glv 
Lys, His, Ala, 

Tyr, lie, Val or Gly; 
Xaa at position 47 is lie, Gly, Val, Ser, Arg; 

Xaa at position 48 is Leu, Ser, Cys, Arg, I>e, His, Phe, Glu, 
Lys, Thr, Ala, 

Met, Val or Asn; 

Xaa at position 49 is Met, Arg, Ala, G^y, Pro, Asn, His, or Asp; 
Xaa at position 50 is Glu, Leu, Thr,/5\sp, Tyr, Lys, Asn, Ser, 
Ala, He, Val, 

His, Phe, Met or Gin; 
Xaa at position blyTh. Asn, Arg, /Met, Pro, Ser, Thr, or His; 
Xaa at position 5/ j^jAsn, Hi^ Arg, Leu, Gly, Ser, or Thr; 
Xaa at position 53 yf^ Leu, T/r, Ala, Gly, Glu, Pro, Lys, Ser, or 
Met; 

Xaa at position 54 is Arg/ Asp, He, Ser, Val, Thr, Gin, Asn, 
Lys, 

His, Ala or Leu;^ 



Phe, Leu, Val or Lys; 



Xaa 


at 


position 


55 


is^ 


Xaa 


at 


position 


56 


/s 




Thr, Ala, 


T\^ 




Xaa 


at 


position 


jn 


is 


Xaa 


at 


positioiy 


58 


is 


Xaa 


at 


positicm 


59 


is 


Xaa 


at 


posit/on 


60 


is 


Xaa 


at 


position 


61 


is 


Xaa 


at 


posfition 


62 


is 


Xaa 


at 


position 


63 


is 


Xaa 


at 


/position 


64 


is 


Xaa 


a/ 


position 


65 


is 
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Xaa at position 66 
Xaa at position 67 
His; 

Xaa at position 68 
Xaa at position 69 
Leu; 

Xaa at position 70 
Xaa at position 71 

Trp, or Asn; 
Xaa at position 72 
Xaa at position 73 
Xaa at position 74 
Xaa at position 75 

Gin, or Leu; 
Xaa at position 76 

Asp; 

Xaa at position 77 
Xaa at position 78 
Xaa at position 79 

Asp; 
Xaa at posi] 
Xaa at posj 
Xaa at pot 
His, 

Thr, Ser, A2 
Xaa at position /s 
Xaa at positionr 84 
Xaa at position 85 
Xaa at posi/ion 86 



Xaa at 



35 



Ser; 



iaa at position 92 



is Lys, lie, Arg, Val, Asn, Glu, or Ser; 

is Ser, Ala, Phe, Val, Gly, Asn, lie. Pro, 

is Leu, Val, Trp, Ser, lie, Phe, Thr, oyHxs; 

is Gin, Ala, Pro, Thr, Glu, Arg, Trp, yGly, or 

is Asn, Leu, Val, Trp, Pro, or Ala 

is Ala, Met, Leu, Pro, Arg, GluyThr, Gin, 

is Ser, Glu, Met, Ala, His,yAsn, Arg, or Asp; 

is Ala, Glu, Asp, Leu, Se/, Gly, Thr, or Arg; 
is lie. Met, Thr, Pro,yArg, Gly, Ala; 

is Glu, Lys, Gly, Asp/ Pro, Trp, Arg, Ser, 

is Ser, Val, Ala, Asn, Trp, Glu, Pro, Gly, or 

is He, Ser, S^rg, Thr, or Leu; 

is Leu, Ala/ Ser, Glu, Phe, Gly, or Arg; 

is Lys, Tbt, Asn, Met, Arg, He, Gly, or 

/r Trp, Val, Gly, Thr, Leu, Glu, or Arg; 

lu. Gin, Gly, Ala, Trp, Arg, Val, or Lys; 

^Leu, Gin, Lys, Trp, Arg, Asp, Glu, Asn, 

, Tyr, Phe, He, Met or Val; 

is Pro, Ala, Thr, Trp, Arg, or Met; 

is Cys, Glu, Gly, Arg, Met, or Val; 

is Leu, Asn, Val, or Gin; 

is Pro, Cys, Arg, Ala, or Lys; 



87 


is 


Leu, 


Ser, 


Trp, 


or Gly; 






88 


is 


Ala, 


Lys, 


Arg, 


Val, 


or Trp; 




89 


is 


Thr, 


Asp, 


Cys, 


Leu, 


Val, 


Glu, 


His, 


90 


is 


Ala, 


Pro, 


Ser, 


Thr, 


Gly, 


Asp, 


He, 


91 


is 


Ala, 


Pro, 


Ser, 


Thr, 


Phe, 


Leu, 


Asp, 


92 


is 


Pro, 


Phe, 


Arg, 


Ser, 


Lys, 


His, 


Ala, 



'X 



m II & idt S lL(i -a:::!: 



or Leu; 
Xaa at position 
Xaa at position 
His, Ala, or 
5 Pro ; 

Xaa at position 
Asn, Lys, Ser, 

Ala, Trp, 
Xaa at position 
10 Xaa at position 
Xaa at position 
Glu, Gin, 
Xaa at position 
Gly, Ser, 
15 Xaa at position 
or Pro; 
Xaa at position 
Tyr, Glu, 
Xaa at position 
20 Xaa at position 
Xaa at posi 

Gin, 
Xaa at po; 
Leu| 

25 Xaa at position 
Xaa at position 
Ser, Ala or 
Pro; 

Xaa at position 
30 Xaa at positio: 
Glu, Ser, Ala/ 

or Tr] 
Xaa at pos/tion 
Xaa at pgisition 
35 Xaa at j^osition 
^ys, Leu, 
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93 is Thr, Asp, Ser, Asn, Pro, Ala, Leu, or /yrg; 

94 is Arg, lie, Ser, Glu, Leu, Val, Gin, Lys 



95 is His, Gin, Pro, Arg, Val, Leu, Gly/ Thr, 

Phe, lie, or Tyr; 

96 is Pro, Lys, Tyr, Gly, lie, or/thr; 

97 is lie, Val, Lys, Ala, or Asn^ 

98 is His, lie, Asn, Leu, Asp/Ala, Thr, 
Ser, Phe, Met, Val, Lys, Arg/ Tyr or Pro; 

99 is lie. Leu, Arg, Asp, ^al. Pro, Gin, 
Phe, or His; 

100 is Lys, Tyr, Leu, y^s, Arg, lie, Ser, Gin, 

101 is Asp, Pro, Me/, Lys, His, Thr, Val, 
Asn, Ser, Ala, Gly, lie. Leu, or Gin; 

102 is Gly, Leu/ciu, Lys, Ser, Tyr, or Pro; 

103 is Asp, oySer; 

104 is Trp, Val, Cys, Tyr, Thr, Met, Pro, Leu, 
Ala, Phe, 9r Gly; 

105 is AsJ^, Pro, Ala, Phe, Ser, Trp, Gin, Tyr, 
lie, Asy, or His; 

106 is/Glu, Ser, Ala, Lys, Thr, lie, Gly, or Pro; 
108 ys Arg, Lys, Asp, Leu, Thr, lie. Gin, His, 



9 is Arg, Thr, Pro, Glu, Tyr, Leu, Ser, or Gly; 
110 is Lys, Ala, Asn, Thr, Leu, Arg, Gin, His, 



111 


is Leu, 


He, 


Arg, 


Asp, 


or Met; 


112 


is Thr, 


Val, 


Gin, 


Tyr, 


Glu, His, Ser, 


113 


is Phe, 


Ser, 


Cys, 


His, 


Gly, Trp, Tyr, 


He, 


Val or 


Asn; 
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Xaa at position 114 is Tyr, Cys, His, Ser, Trp, Arg, or Leu; 

Xaa at position 115 is Leu, Asn, Val, Pro, Arg, Ala, His, Thr/ 
Trp, or Met; 

Xaa at position 116 is Lys, Leu, Pro, Thr, Met, Asp, Val, ^lu, 

Arg, Trp, Ser, Asn, His, Ala, Tyr, Phe, Gin, or lie) 

Xaa at position 117 is Thr, Ser, Asn, He, Trp, Lys, or Pro; 

Xaa at position 118 is Leu, Ser, Pro, Ala, Glu, Cys, Aap, or Tyr; 

Xaa at position 119 is Glu, Ser, Lys, Pro, Leu, Thr, T?yr, or Arg; 

Xaa at position 120 is Asn, Ala, Pro, Leu, His, Val, /or Gin; 

Xaa at position 121 is Ala, Ser, He, Asn, Pro, Ly^ Asp, or 
Gly; 

Xaa at position 122 is Gin, Ser, Met, Trp, Arg, J^he, Pro, His, 

He, Tyr, or Cys; 

Xaa at position 123 is Ala, Met, Glu, His, Saf, Pro, Tyr, or Leu; 

and which can additionally have Met- preceaing the amino acid in 
position 1; and wherein from 1 to 14 amipio acids can be deleted 
from the N-terminus aj*d/at from 1 to ly amino acids can be 
deleted from the Cytermimis^; and wher/in from 4 to 4 4 of the 
amino acids desianated l/y^Xaa are different from the 



corresponding a: 




(1-133) human interleukin-3 . 



2. A human inter!^ukin-3 mutant polypeptide of the 



25 Formula II: 



Ala Pro Met Thr Gin Thr TJfr Ser Leu Lys Thr Ser Trp Val Asn 

1 5 10 / 15 

30 Cys Xaa Xaa Xaa Xaa X^a Glu Xaa Xaa Xaa Xaa Leu Xaa Xaa Xaa 

20 25/ 30 



35 



Xaa Xaa Xaa Xaa Jfaa Xaa Xaa Xaa Asn Leu Xaa Xaa Glu Xaa Xaa 
35 / 40 45 

Xaa Xaa Leu Kaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn Leu Xaa Xaa 
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50 



55 



60 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaq 
65 70 75 



Xaa Xaa Leu Xaa Xaa Xaa Xaa Xaa Cys Xaa Pro Xaa Xaa 
80 85 90 



Xaaf Xaa 



Xaa Xaa Xaa Arg Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
10 95 100 105 



Xaa Xaa 



Xaa Phe Xaa Xaa Lys Leu Xaa Phe Xaa Xaa Xaa >jQa Leu Xaa Xaa 

110 115 120 

Xaa Xaa Xaa Gin Gin Thr Thr Leu Ser Leu A3/& lie Phe [SEQ ID 
15 N0:16] 

125 130 



wherein 

Xaa at position 

20 Xaa at position 

Xaa at position 

Xaa at position 

Xaa at position 

Xaa at position 

25 Xaa at posit 

Xaa at posit 

Xaa at posit£.on 

Xaa at posit 

Xaa at position 

30 Xaa at position 

Xaa at position 

Xaa at position 

Xaa at position 

Xaa at positi 

35 Glu, 

He, 



17 is Ser, Gly, As^, 

18 is Asn, His, iyfeu, 

19 is Met, Phe,/:ie, 

20 is He or 

21 is Asp or /51u; 
vis He, Val, Ala, 

24 Is Ile,/val, Phe, 

n 25i5fLs Thg( His, Gly, 

s, Phe, Gly, 

2 8 Sj-s-^y^ Leu, Gin, 

29 ig^ Gin, Asn, Leu, 

30 Pro, His, Thr, 
31/is Pro, Asp, Gly, 

is Leu, Arg, Gin, 

^33 is Pro, Leu, Gin, 

34 is Leu, Val, Gly, 

Thr or Met; 



Met, or Gin; 

He, Phe, Arg, or Gin; 

Arg, or Ala; 



Leu, or Gly; 
or Leu; 

Gin, Arg, Pro, or Ala; 

Arg, or Ala; 

Gly, Pro, or Val; 

Arg, or Val; 

Gly, or Gin; 

Ala, Arg, Leu, or Gin; 

Asn, Gly, Ala, or Glu; 

Ala, or Glu; 

Ser, Lys, Ala, Arg, Gin, 
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>n, lie. Leu, 



Xaa at position 35 is Leu, Ala, Asn, Pro, Gin, or Val; 

Xaa at position 36 is Asp or Leu; 

Xaa at position 37 is Phe, Ser, Pro, Trp, or lie; 

Xaa at position 38 is Asn or Ala; 

Xaa at position 41 is Asn, Cys, Arg, His, Met, or/Pro; 

Xaa at position 42 is Gly, Asp, Ser, Cys, Ala, 
Met, 

Tyr, Val or Arg; 

Xaa at position 44 is Asp or Glu; 

Xaa at position 45 is Gin, Val, Met, Leu, /hr, Lys, Ala, Asn, 
Glu, 

Ser, or Trp; 

Xaa at position 46 is Asp, Phe, Ser, TJ^r, Cys, Ala, Asn, Gin, 
Glu, 

His, lie, Lys, Tyr, Val or Gl^ 



Xaa 


at 


position 


47 


is 


lie. 


Val, or/His; 


Xaa 


at 


position 


49 


is 


Met, 


Asn, or Asp; 


Xaa 


at 


position 


50 


is 


Glu, 


Thr, Ala, Asn, 


Xaa 


at 


position 


51 


is 


Asn, 


Arg/ Met, Pro, 


Xaa 


at 


poad^tioA 


52 


is 


Asn 


or yGly; 


Xaa 


at 


p/sitio^i 


^3 


is 


Leu, 


Met, or Phe; 


Xaa 


at 


position 


54 


is 


Arg, 


(Ala, or Ser; 


Xaa 


at 


\^o>a^jjon 


55 


is 


Arc/; 


Thr, Val, Leu, 


Xaa 


at 


position 


56 


^-s 




Gly, Cys, Ser, 


Glu, 


His, Leu, 











Thr, Val or Lys 



Xaa 


at 


position 


59 


ils 


Glu, 


Tyr, 


His, 


Xaa 


at 


position 


60y 


ris 


Ala, 


Ser, 


Asn, 


Xaa 


at 


position 


61 


is 


Phe 


or Ser; 


Xaa 


at 


position 


ki 


is 


Asn, 


Val, 


Pro; 


Xaa 


at 


positio^ 


63 


is 


Arg, 


Tyr, 


Lys, 


Xaa 


at 


positi/n 


64 


is 


Ala 


or Asn; 


Xaa 


at 


position 


65 


is 


Val, 


Thr, 


Leu, 


Xaa 


at 


position 


66 


is 


Lys , 


He, 


Arg, 


Xaa 


at 


position 


67 


is 


Ser, 


Phe, 


Val, 


Xaa 


at 


position 


68 


is 


Leu, 


Val, 


He, 
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Xaa 


at 


position 


69 


is 


Gin, 


Ala, 


Pro, 


Thr, 


Xaa 


at 


position 


70 


is 


Asn 


or Pro; 




Xaa 


at 


position 


71 


is 


Ala, 


Met, 


Pro, 


Arg, 


Xaa 


at 


position 


72 


is 


Ser, 


Glu, 


Met, 


Ala, 


Xaa 


at 


position 


73 


is 


Ala, 


Glu, 


Asp, 


Leu, 



ir, Arg, or 



Pro; 

Xaa at position 74 is lie or Met; 

Xaa at position 75 is Glu, Gly, Asp, Ser, or Gin 

Xaa at position 76 is Ser, Val, Ala, Asn, Glu, ^ro, Gly, or 
Asp; 

Xaa at position 77 is lie, Ser, or Leu; 

Xaa at position 79 is Lys, Thr, Gly, Asn, 



Asp; 



iet, Arg, lie, Gly, or 
Leu, Glu, or Arg; 



Xaa at position 80 is Asn, Val, Gly, t: 
Xaa at position 81 is Leu, or Val; 
Xaa at position 82 is Leu, Gin, Trp/Arg, Asp, Ala, Asn, Glu, 



His, 



Met, Phe, Ser, Thr, Tyr or/Val; 



Xaa 


at 


position 


83 


is 


Xaa 


at 


position 


85 


is 


Xaa 


at 


position 


87 


is 


Xaa 


at 


positip^r 




is 


Xaa 


at 


posijcion 




is 


Xaa 


at 


posatioc/ 


fO 


is 


Xaa 


at 




91, 


^-^ 


Xaa 


at 


position 


92 


iys 


Xaa 


at 


position 


93 




Xaa 


at 


position 


9/ 


is 


Phe, 











Asp, Glu, His, Asn, or Ser; 
[a. Asp, or Met; 
\la. Pro, Ser, Thr, Phe, Leu, or Asp; 



Ser or Tb 

Xaa at position 96 is Pro or Tyr; 

Xaa at posi/ion 97. is lie, Val, or Ala; 

Xaa at position 98 is His, lie, Asn, Leu, Asp, Ala, Thr, Leu, 
Arg, Gin/ Glu, 

^s. Met, Ser, Tyr, Val or Pro; 

Xaa a/ position 99 is lie. Leu, Val, or Phe; 
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Xaa at position 
Ser; 

Xaa at position 
Asn, lie, 
5 Xaa at position 
Xaa at position 
Xaa at position 
Leu, Lys, 
Xaa at position 
10 Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
15 Xaa at position 
Asn, 

Gin, His, 
Xaa at position 
Xaa at position 
2 0 Xaa at positi 
Xaa at posit 

Gly; 
Xaa at posit 

lie, Tyr, 
25 Xaa at position 



100 is Lys, Leu, His, Arg, lie. Gin, Pro, pr 

101 is Asp, Pro, Met, Lys, His, Thr, Va 
Leu or Tyr; 

102 is Gly, Glu, Lys, or Ser; 

104 is Trp, Val, Tyr, Met, or Leu,y 

105 is Asn, Pro, Ala, Phe, Ser, /rp, Gin, Tyr, 
lie. Asp, or His; 

106 is Glu, Ser, Ala, or Gly,y 

108 is Arg, Ala, Gin, Ser o/ Lys; 

109 is Arg, Thr, Glu, Leu/Ser, or Gly; 
112 is Thr, Val, Gin, G2/i, His, or Ser; 

114 is Tyr or Trp; 

115 is Leu or Ala; 

116 is Lys, Thr, Met, Val, Trp, Ser, Leu, Ala, 

Met, Phe, Tyr oyT lie; 

117 is Thr, Se/, or Asn; 
.9^ is Glu, Sfer, Pro, Leu, Thr, or Tyr; 

is Asn,/Pro, Leu, His, Val, or Gin; 

fl is Al^ Ser, lie, Asn, Pro, Lys, Asp, or 

s yGln, Ser, Met, Trp, Arg, Phe, Pro, His, 
or Cys 

123 /s Ala, Met, Glu, His, Ser, Pro, Tyr, or Leu; 
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and which can additionally have Met- preceding the amino acid in 
position 1; and /herein from 1 to 14 amino acids can be deleted 
from the N-teriqltnus and/or from 1 to 15 amino acids can be 
deleted from tfl^e C- terminus; and wherein from 4 to 44 of the 
amino acids designated by Xaa are different from the 
correspondi/ig amino acids of native (1-133) human interleukin-3 . 



35 



3. A human interleukin-3 mutant polypeptide 
accordi^ig to claim 2 of the Formula III: 
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Ala Pro Met Thr Gin Thr Thr Ser Leu Lys Thr Ser Trp Val A/n 
1 5 10 15 

Cys Xaa Xaa Xaa lie Xaa Glu Xaa Xaa Xaa Xaa Leu Lys ^aa Xaa 
5 20 25 30 

Xaa Xaa Xaa Xaa Xaa Asp Xaa Xaa Asn Leu Asn Xa^Glu Xaa Xaa 
35 40 45 

10 Xaa lie Leu Met Xaa Xaa Asn Leu Xaa Xaa X^ Asn Leu Glu Xaa 
50 55 60 

Phe Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa afsn Xaa Xaa Xaa lie Glu 
65 70 / 75 



15 



Xaa Xaa Leu Xaa Xaa Leu Xaa XaaA:ys Xaa Pro Xaa Xaa Thr Ala 
80 85 / 90 



20 



Xaa Pro Xaa Jfrq Xaa Xac 

LOO 



Xaa Xaa Xaa Xaa Gly Asp Xaa Xaa 
105 



Xaa Phe XaaVjia^ iTTs Leyf Xaa Phe Xaa Xaa Xaa Xaa Leu Glu Xaa 
lib 115 / 120 

2 5 Xaa Xaa Xaa Gin Gl/ Thr Thr Leu Ser Leu Ala He Phe [SEQ ID 
NO: 17] 

125/ 130 



wherein 

30 Xaa at posijtion 17 is Ser, Gly, Asp, Met, or Gin; 

Xaa at position 18 is Asn, His, or He; 

Xaa at p/sition 19 is Met or He; 

.Xaa at position 21 is Asp or Glu; 

Xaa ajr position 23 is He, Ala, Leu, or Gly; 

35 Xaa ^t position 24 is He, Val, or Leu; 

Xa^at position 25 is Thr, His, Gin, or Ala; 



302 



10 



15 



20 



25 



30 



35 



Xaa at position 26 is His or Ala; 

Xaa at position 29 is Gin, Asn, or Val; 

Xaa at position 30 is Pro, Gly, or Gin; 

Xaa at position 31 is Pro, Asp, Gly, or Gin; 

Xaa at position 32 is Leu, Arg, Gin, Asn, Gly, Ala, />r Glu; 

Xaa at position 33 is Pro or Glu; 

Xaa at position 34 is Leu, Val, Gly, Ser, Lys, A3^, Arg, Gin, 

Glu, lie, Phe, Thr or Met; 

Xaa at position 35 is Leu, Ala, Asn, Pro, Gln/or Val; 

Xaa at position 37 is Phe, Ser, Pro, or Trp,y 

Xaa at position 38 is Asn or Ala; 

Xaa at position 42 is Gly, Asp, Ser, Cys/Ala, Asn, lie. Leu, 
Met, Tyr or Arg; 

Xaa at position 44 is Asp or Glu; 

Xaa at position 45 is Gin, Val, Met/ Leu, Thr, Ala, Asn, Glu, 
Ser or Lys; 

Xaa at position 46 is Asp, Phe, >6er, Thr, Ala, Asn Gin, Glu, His, 

lie, Lys, Tyr, Val or Cys; 

Xaa at position 50 is Glu, A^, Asn, Ser or Asp; 
Xaa at positic 



Xaa at position 
Xaa at position, 
Xaa at posii 
Leu, Thr, Val or 



rg. Met, Pro, Ser, Thr, or His; 
is Arg/or Ala; 
5 is Arj^, Thr, Val, Leu, or Gly; 
56 \.s^,Jf^Of Gly, Ser, Gin, Ala, Arg, Asn, Glu, 
Lysi 



Xaa 


at 


position 


60 


/s 


Ala 


or Ser; 




Xaa 


at 


position 


62/ 


is 


Asn, 


Pro, Thr, or 


He; 


Xaa 


at 


position 




is 


Arg 


or Lys; 




Xaa 


at 


positioiy 


64 


is 


Ala 


or Asn; 




Xaa 


at 


position 


65 


is 


Val 


or Thr; 




Xaa 


at 


position 


66 


is 


Lys 


or Arg; 




Xaa 


at 


pos^ion 


67 


is 


Ser, 


Phe, or His; 




Xaa 


at 


po/ition 


68 


is 


Leu, 


lie, Phe, or 


His; 


Xaa 


at 


oDsition 


69 


is 


Gin, 


Ala, Pro, Thr, Glu, Arg, or Gly; 


Xaa 


aty 


/position 


71 


is 


Ala, 


Pro, or Arg; 




Xaa 




position 


72 


is 


Ser, 


Glu, Arg, or 


Asp; 


Xaa 


^t 


position 


73 


is 


Ala 


or Leu; 
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Xaa at position 76 is Ser, Val, Ala, Asn, Glu, Pro, or Gly;y 
Xaa at position 77 is lie or Leu; 

Xaa at position 79 is Lys, Thr, Gly, Asn, Met, Arg, Ile,/Gly, or 
Asp; 

Xaa at position 80 is Asn, Gly, Glu, or Arg; 

Xaa at position 82 is Leu, Gin, Trp, Arg, Asp, Ala,/ Asn, Glu, 
His, 

lie. Met, Phe, Ser, Thr, Tyr or Val; 
Xaa at position 83 is Pro or Thr; 
Xaa at position 85 is Leu or Val; 
Xaa at position 87 is Leu or Ser; 
Xaa at position 88 is Ala or Trp; 
Xaa at position 91 is Ala or Pro; 

Xaa at position 93 is Thr, Asp, Ser, P^o, Ala, Leu, or Arg; 
Xaa at position 95 is His, Pro, Arg,^al, Leu, Gly, Asn, Phe, Ser 
or Thr; 

Xaa at position 96 is Pro or Tyr;y 
Xaa at position 97 is lie or Va^ 

Xaa at position 98 is His, lie/ Asn-, Leu, Ala, Thr, Leu, Arg, 
Gin, 

Leu, Lys, Met, S^r , Tyr, Vaft. or Pro; 
Xaa at positi^ 9$ is Ile,/Leu, or Val; 

is L^, Arg, lie. Gin, Pro, or Ser; 
fl is /sp. Pro, Met, Lys, His, Thr, Pro, Asn, 



Xaa at position 
Xaa at position 
lie. Leu oi 



Xaa at position 104 jfs Trp or Leu; 

Xaa at position lOy is Asn, Pro, Ala, Ser, Trp, Gin, Tyr, Leu, 
Lys, lie. Asp, oyHis; 

Xaa at position /06 is Glu or Gly; 

Xaa at positionr 108 is Arg, Ala, or Ser; 

Xaa at positi/n 109 is Arg, Thr, Glu, Leu, or Ser; 

Xaa at posimon 112 is Thr, Val, or Gin; 

Xaa at position 114 is Tyr or Trp; 

Xaa at po/ition 115 is Leu or Ala; 

Xaa at ^^sition 116 is Lys, Thr, Val, Trp, Ser, Ala, His, Met, 
Phe, TZ/r or lie; 



imp 



«a*M^ m iL » ^ "Unn! 



304 

Xaa at position 117 is Thr or Ser; 

Xaa at position 120 is Asn, Pro, Leu, His, Val, or Gin; 

Xaa at position 121 is Ala, Ser, lie, Asn, Pro, Asp, or^ly; 

Xaa at position 122 is Gin, Ser, Met, Trp, Arg, Phe, P/o, His, 
5 lie, Tyr, or Cys; 

Xaa at position 123 is Ala, Met, Glu, His, Ser, Pro/ Tyr, or Leu; 

and which can additionally have Met- preceding t/e amino acid in 
position 1; and wherein from 1 to 14 amino aci^ can be deleted 
10 from the N-terminus and/or from 1 to 15 amino/acids can be 

deleted from the C-terminus; and wherein froro 4 to 35 of the 
amino acids designated by Xaa are differei^ from the 
corresponding amino acids of native (1-1/3) human interleukin-3 . 

15 4. A human interleukin-3 mutan/ polypeptide according to 

Claim 3 of the Formula IV: 

Ala Pro Met Thr Gin Thr Thr Ser yku Lys Thr Ser Trp Val Asn 
1 5 10 / 15 

20 

Cys Xaa Xaa Met lie Asp Glu jfaa lie Xaa Xaa Leu Lys Xaa Xaa 
20 25 / 30 

Pro Xaa Pro Xaa Xaa Asp /he Xaa Asn Leu Asn Xaa Glu Asp Xaa 
25 35 40 / 45 



Xaa lie /Leu /Mfet Xaa 



^aa Asn Leu Arg Xaa Xaa Asn Leu Glu Ala 
60 



30 Phe Xaa Arg Xaa }jfea Lys Xaa Xaa Xaa Asn Ala Ser Ala lie Glu 
65 770 75 



35 



Xaa Xaa Leu Xaa Xaa Leu Xaa Pro Cys Leu Pro Xaa Xaa Thr Ala 
50 85 90 

Xaa Pro Xafa Arg Xaa Pro lie Xaa Xaa Xaa Xaa Gly Asp Trp Xaa 
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95 100 



Lys Leu Xaa Phe Tyr Leu Xaa Xaa Leu Glu Xa/ 
115 120 

Gin Thr Thr Leu Ser Leu Ala He Phe [sfeQ ID 




Glu Phe Xaa Xaa 
110 

5 

Xaa Xaa Xaa Gin 
N0:18] 

125 

wherein 

10 Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 

15 Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Phe, Thr, 

20 Xaa at position 
Xaa at position 
Xaa at positipf\ 

Tyr o/ A 
Xaa at pos^tior 

25 Xaa at po 

or Thr; 
Xaa at position 
Xaa at position 
Xaa at position 

30 Xaa at position 
Xaa at position 
Xaa at positio; 
Xaa at posit 
Xaa at posit/on 

35 Xaa at posi/:ion 
Xaa at pos^ition 



17 is Ser, Gly, Asp, or Gin; 

18 is Asn, His, or He; 
23 is He, Ala, Leu, or Gly;^ 

25 is Thr, His, or Gin; 

26 is His or Ala; 

29 is Gin or Asn; 

30 is Pro or Gly; 
32 is Leu, Arg, Asn, /or Ala; 

34 is Leu, Val, SerJ, Ala, Arg, Gin, Glu, He, 

or Met; 

35 is Leu, Ala, Asn, or Pro; 
38 is Asn or A) 

42 is Gly, Aap, Ser, Ala, Asn, He, Leu, Met, 

45 is Gin,/ Val, Met, Leu, Ala, Asn, Glu, or Lys; 
r, Phe, Ser, Gin, Glu, His, Val 

50 is^lu Asn, Ser or Asp; 

51 xd Asn, Arg, Pro, Thr, or His; 
.s Arg, Leu, or Gly; 

is Pro, Gly, Ser, Ala, Asn, Val, Leu or Gin; 
is Asn, Pro, or Thr; 

64 is Ala or Asn; 

65 is Val or Thr; 

67 is Ser or Phe; 

68 is Leu or Phe; 

69 is Gin, Ala, Glu, or Arg; 
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Xaa 


at 


position 


76 


is 


Ser, 


Val, 


Asn, 


Xaa 


at 


position 


77 


is 


He 


or Leu; 


Xaa 


at 


position 


79 


is 


Lys, 


Gly, 


Asn, 


Xaa 


at 


position 


80 


is 


Asn, 


Gly, 


Glu, 


Xaa 


at 


position 


82 


is 


Leu, 


Gin, 


Trp, 


Met, 

















Lu, His, 



Phe, Ser, Thr, Tyr or Val; 

Xaa at position 87 is Leu or Ser; 

Xaa at position 88 is Ala or Trp; 

Xaa at position 91 is Ala or Pro; 

Xaa at position 93 is Thr, Asp, or Ala; 

Xaa at position 95 is His, Pro, Arg, Val,/ Gly, Asn, Ser or Thr; 

Xaa at position 98 is His, He, Asn, Al/f, Thr, Gin, Glu, 

Lys, Met, Ser, Tyr, Val or Leu; 

Xaa at position 99 is He or Leu; 

Xaa at position 100 is Lys or Arg; 

Xaa at position 101 is Asp, Pro, /let, Lys, Thr, His, Pro, Asn, 
He, 

Leu or Tyr; 



Xaa 


at 


position 


105 


is 


Asn, 


B^ro, Ser, 


He 


Xaa 


at 


posycion 


108 


is 


Arg^ 


/Ala, or Ser; 


Xaa 


at 


po/iticjn^ 


109 


is 


Ar/ 


Thr, Glu, 


Leu, 


Xaa 


at 


pyosit Mil 


112 


is 


Trir 


or Gin; 




Xaa 


at 


posit/on 


116 


isi 


n:.ys. 


Val, Trp, 


Ala, 


Xaa 


at 


pe^tton 


117 


ys 


Thr 


or Ser; 




Xaa 


at 


position 


"12^ 




Asn, 


Pro, Leu, 


His, 


Xaa 


at 


position 


1^1 


is 


Ala, 


Ser, He, 


Pro, 


Xaa 


at 


position 


^22 


is 


Gin, 


Met, Trp, 


Phe, 


Xaa 


at 


positiojf 


123 


is 


Ala, 


Met, Glu, 


Ser, 



and which cjkn additionally have Met- preceding the amino acid in 
position /; and wherein from 1 to 14 amino acids can be deleted 
from the/N-terminus and/or from 1 to 15 amino acids can be 
delete</ from the C-terminus; and wherein from 4 to 4 4 of the 
amino/acids designated by Xaa are different from the 
cor:c4sponding amino acids of native (1-133) human interleukin-3 , 
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5. The human interleukin-3 mutant polypeptide 
claim 1 wherein 1-15 amino acids are deleted from the C-tej^iinus 
and/or 1-14 amino acids are deleted from the N-terminus. 

6. The human interleukin-3 mutant polypeptide of 
claim 1 wherein; 



Glu, His, Phe, Ser or 



Xaa at position 42 is Gly, Asp, Ser, lie. Leu, Me/, Tyr, or Ala; 

10 Xaa at position 45 is Gin, Val, Met or Asn; 

Xaa at position 46 is Asp, Ser, Gin, His or VaJ^; 

Xaa at position 50 is Glu or Asp; 

Xaa at position 51 is Asn, Pro or Thr; 

Xaa at position 62 is Asn or Pro; 

15 Xaa at position 76 is Ser, or Pro; 

Xaa at position 82 is Leu, Trp, Asp, 

Tyr; 

Xaa at position 95 is His, Arg, Thr/ Asn or Ser; 

Xaa at position 98 is His, lie, Le;fl, Ala, Gin, Lys, Met, Ser, 
2 0 Tyr or Val; . 

Xaa at position lOOnis Lys or Ai 

Xaa at position yOl ts Asp, P56, His, Asn, lie or Leu; 

Xaa at position /l05 /|s Asn, /r Pro; 

Xaa at position/ 108^s Arg,/ Ala, or Ser; 

25 Xaa at position T16 \ls Ly/, Val, Trp, Ala, His, Phe, or Tyr; 

Xaa at position 121 i>s Ma, or lie; 

Xaa at position 122 is kin, or lie; and 

Xaa at position 123 i/ Ala, Met or Glu. 



30 7. A 

of the Formula V: 



L5-125) human interleukin-3 mutant polypeptide 



35 



Asn Cys Xaa Xaar Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
1 / 10 15 



Xaa Xaa Xaaf Xaa Xaa Xaa Xaa Xaa Xaa Asn Xaa Xaa Xaa Xaa Xaa 
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20 25 



30 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xa> 

35 40 45 

5 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa X^ Xaa 

50 55 60 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa X^ Xaa Xaa 

10 65 70 75 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
80 85 90 



aa Xaa Xaa Xaa 



15 Xaa Xaa Phe Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
95 100 IC 



Caa Xaa Xaa Xaa Xaa 



20 



25 



30 



35 



Xaa Xaa Xaa Xaa Gin Gin [SEQ ID NO: 
110 

wherein 



Xaa 


at 


position 


3 


is 


Ser, 


Lys, 


/Gly, 


Asp, 


Met, 


Gin, 


or 


Arg; 


Xaa 


at 


positionr 


4 


iB 


Asn, 


His/ 


Leu, 


He, 


Phe, 


Arg, 


or 


Gin; 


Xaa 


at 


position 


5 


iJf 


Met, 




He, 


Arg, 


Gly, 


Ala, 


or 


Cys; 


Xaa 


at 


posit jjon 


6 


j/s 


lie. 


/ys. 


Gin, 


Glu, 


Arg, 


Pro, 


or 


Ala; 


Xaa 


at 


posit j\on 


1/ 


^i\s 


AsdJ 


--Phe, 


Lys, 


Arg, 


Ala, 


Gly, 


Glu, Gin, Asn, 



Thr, Ser or Val; 

Xaa at position 8 is 9^u, Trp, Pro, Ser, Ala, His, Asp, Asn, Gin, 

Leu, Val, or G^y; 
Xaa at position 9 He, Val, Ala, Leu, Gly, Trp, Lys, Phe, 

Leu, Ser, of: Arg; 
Xaa at position /LO is He, Gly, Val, Arg, Ser, Phe, or Leu; 
Xaa at positio/ 11 is Thr, His, Gly, Gin, Arg, Pro, or Ala; 
Xaa at positjion 12 is His, Thr, Phe, Gly, Arg, Ala, or Trp; 
Xaa at position 13 is Leu, Gly, Arg,. Thr, Ser, or Ala; 
Xaa at pos/tion 14 is Lys, Arg, Leu, Gin, Gly, Pro, Val or Trp; 



.aulLi ^LmI^ 'tLiii 
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Xaa 


at 


position 


15 


is 


Gin, 


Asn, 


Leu, 


Pro, 


Arg, 


Xaa 


at 


position 


16 


is 


Pro, 


His, 


Thr, 


Gly, 


Asp , 




Lys; 
















Xaa 


at 


position 


17 


is 


Pro, 


Asp, 


Gly, 


Ala, 


Arg , 


Xaa 


at 


position 


18 


is 


Leu, 


Val, 


Arg, 


Gin, 


Asn , 


Xaa 


at 


position 


19 


is 


Pro, 


Leu, 


Gin, 


Ala, 


Thr, 


Xaa 


at 


position 


20 


is 


Leu, 


Val, 


Gly, 


Ser, 


Lvs , 




Arg, Ala, 


Phe, : 


lie or Met; 








Xaa 


at 


position 


21 


is 


Leu, 


Ala, 


Gly, 


Asn, 


Pro, 


Xaa 


at 


position 


22 


is 


Asp, 


Leu, 


or Val; 




Xaa 


at 


position 


23 


is 


Phe, 


Ser, 


Pro, 


Trp, 


or I 


Xaa 


at 


position 


24 


is 


Asn, 


or Ala; 






Xaa 


at 


position 


26 


is 


Leu, 


Trp, 


or Arg; 




Xaa 


at 


position 


27 


is 


Asn, 


Cys, 


Arg, 


Leu, 


Hi/, 


Xaa 


at 


position 


28 


is 


Gly, 


Asp, 


Ser, 


Cys, 


an.a. 


Leu, 





















Glu; 



Sr Val; 



Xaa 
Gin, 

Xaa 

Xaa 
Asp, 

Xaa 



Met, Pro; 



Val, Glu, Phe, Tyr, lie or Met; 
at position 29 is Glu, Asn, Tyr, ^eu, Phe, Asp, Ala, Cys, 

Arg, Thr, Gly or Ser; 
at position 30 is Asp, Ser, :^u, Arg, Lys, Thr, Met, Trp, Glu, 
Asn, Gin, yAlc 

at positiorf 31 il^ Gin, Pro^, Phe, Val, Met, Leu, Thr, Lys, 



Se 



Ala, 



le, Glu, His or Trp; 
Phe, Ser, Thr, Cys, Glu, Asn, Gin, 
Ala, Ty/, lie, Val or Gly; 

33 is Ale, Gly, Val, Ser, Arg, Pro, or His; 

34 i/ Leu, Ser, Cys, Arg, lie. His, Phe, Glu, 
Al^ Met, Val or Asn; 

3/ is Met, Arg, Ala, Gly, Pro, Asn, His, or Asp; 
6 is Glu, Leu, Thr, Asp, Tyr, Lys, Asn, Ser, 



lie, Va^, His, Phe, Met or Gin; 
at posit^ion 37 is Asn, Arg, Met, Pro, Ser, Thr, or His; 
at pos/tion 38 is Asn, His, Arg, Leu, Gly, Ser, or Thr; 
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15 



Xaa 

Xaa 

Xaa 
Xaa 

Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 



at position 39 is Leu, Thr, Ala, Gly, Glu, Pro, Lys, Sery 
Met, or; 

at position 40 is Arg, Asp, lie, Ser, Val, Thr, Gin, ^sn, 

Lys, His, Ala or Leu; 

at position 41 is Arg, Thr, Val, Ser, Leu, or Gly; 

at position 42 is Pro, Gly, Cys, Ser, Gin, Glu, Ar/J, His, 

Thr, Ala, Tyr, Phe, Leu, Val or Lys; 

at position 43 is Asn or Gly; 

at position 44 is Leu, Ser, Asp, Arg, Gin, Val/ or Cys; 

at position 45 is Glu Tyr, His, Leu, Pro, or Arg; 

at position 46 is Ala, Ser, Pro, Tyr, Asn, Gfr Thr; 

at position 47 is Phe, Asn, Glu, Pro, Lys,/Arg, or Ser; 

at position 48 is Asn, His, Val, Arg, Pry, Thr, Asp, or lie; 

at position. 49 is Arg, Tyr, Trp, Lys, 

at position 50 is Ala, Asn, Pro, Ser, 



Sir 



, His, Pro, or Val; 
r Lys; 



at position 51 is Val, Thr, Pro, His/ Leu, Phe, or Ser; 



at position 52 is Lys, lie, Arg, 
at position 53 is Ser, Ala, Phe, 



Asn, Glu, or Ser; 
^al, Gly, Asn, lie. Pro, or 



20 



Xaa 
Xaa 



Thr, Glu, Arg, Trp, Gly, or 



25 



30 



35 



Xaa 
Xaa 

Xaa 
Xaa 
Xaa 
Xaa 



at position 59 is Al 



Lei/ Val, Trp, Pro, or Ala; 

M^t, Leu, Pro, Arg, Glu, Thr, Gin, 

Glu, Met, Ala, His, Asn, Arg, or Asp; 

Glu, Asp, Leu, Ser, Gly, Thr, or Arg; 



at position 60 is /lie. Met, Thr, Pro, Arg, Gly, Ala; 
at position 61 is/Glu, Lys, Gly, Asp, Pro, Trp, Arg, Ser, 
Gin, or Leu; 

Xaa at position 62 As Ser, Val, Ala, Asn, Trp, Glu, Pro, Gly, or 



Xaa 

Xaa 
Xaa 



Asp; 



at posit: 
Asp; 



is 


He, 


Ser, 


Arg, 


Thr, 


or Leu; 




is 


Leu, 


Ala, 


Ser, 


Glu, 


Phe, Gly, 


or Arg; 


is 


Lys, 


Thr, 


Gly, 


Asn, 


Met, Arg, 


He, or 
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Xaa at position 66 is Asn, Trp, Val, Gly, Thr, Leu, Glu, or KTop 

Xaa at position 67 is Leu, Gin, Gly, Ala, Trp, Arg, Val, or L\ 

Xaa at position 68 is Leu, Gin, Lys, Trp, Arg, Asp, Glu, Asny 

His, Thr, Ser, Ala, Tyr, Phe, lie. Met or Val; 

Xaa at position 69 is Pro, Ala, Thr, Trp, Arg, or Met; 

Xaa at position 70 is Cys, Glu, Gly, Arg, Met, or Val; 

Xaa at -position 71 is Leu, Asn, Val, or Gin; 

Xaa at position 72 is Pro, Cys, Arg, Ala, or Lys; 

Xaa at position 73 is Leu, Ser, Trp, or Gly; 

Xaa at position 74 is Ala, Lys, Arg, Val, or Trp; 

Xaa at position 75 is Thr, Asp, Cys, Leu, Val, G/u, His, Asn, or 
Ser; 

Xaa at position 76 is Ala, Pro, Ser, Thr, Gly/ Asp, lie, or Met; 



Leu, Asp, or His; 
His, Ala, Gly, lie 



Pro, Ala, Leu, or Arg; 
, Leu, Val, Gin, Lys, 




Xaa at position 77 is Ala, Pro, Ser, Thr, P; 

Xaa at position 78 is Pro, Phe, Arg, Ser, J£ys 
or Leu; 

Xaa at position 79 is Thr, Asp, Ser, A 

Xaa at position 80 is Arg, lie, Ser, 
His, 

Ala or Pro; 

Xaa at position 81 is His, Gin, 
Asn, 



Arg, Val, Leu, Gly, Thr, 



Lys, Ser, 
Xaa at position 
Xaa at positio 
Xaa at positi 

Gin, Se 
Xaa at position 85 i 




rp, Phe,/ lie or Tyr; 
'Pro, L/s, Tyr, Gly, lie, or Thr; 
lie, /^al, Lys, Ala, or Asn; 
s His/ lie, Asn, Leu, Asp, Ala, Thr, Glu, 
Mey, Val, Lys, Arg, Tyr or Pro; 

le. Leu, Arg, Asp, Val, Pro, Gin, 



Gly, Ser, Phe, />r His; 

Xaa at position 86 /s Lys, Tyr, Leu, His, Arg, lie, Ser, Gin, 
Pro; 

Xaa at position ^ is Asp, Pro, Met, Lys, His, Thr, Val, 

Tyr, Glu, /Asn, Ser, Ala, Gly, He, Leu or Gin; 

Xaa at positio/ 88 is Gly, Leu, Glu, Lys, Ser, Tyr, or Pro; 

Xaa at position 89 is Asp, or Ser; 

Xaa at posi/ion 90 is Trp, Val, Cys, Tyr, Thr, Met, Pro, Leu, 
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Gin, Lys, Ala, Phe, or Gly; 

Xaa at position 91 is Asn, Pro, Ala, Phe, Ser, Trp, Gin, Tyr, 

Leu, Lys, lie. Asp, or His; 

Xaa at position 92 is Glu, Ser, Ala, Lys, Thr, lie, Gly, o/ Pro; 

Xaa at position 94 is Arg, Lys, Asp, Leu, Thr, lie. Gin, 

His, Ser, Ala, or Pro; 

Xaa at position 95 is Arg, Thr, Pro, Glu, Tyr, Leu, Seit, or Gly; 

Xaa at position 96 is Lys, Asn, Thr, Leu, Gin, Arg, 

His, Glu, Ser, Ala or Trp; 

Xaa at position 97 is Leu, lie, Arg, Asp, or Met;y 

Xaa at position 98 is Thr, Val, Gin, Tyr, Glu, Has, Ser, or Phe; 

Xaa at position 99 is Phe, Ser, Cys, His, Gly,/Trp, Tyr, Asp, 

.Lys, Leu, lie, Val or Asn; 

Xaa at position 100 is Tyr, Cys, His, Ser, Jfrp, Arg, or Leu; 

Xaa at position 101 is Leu, Asn, Val, Pro/ Arg, Ala, His, Thr, 

Trp, or Met; 

Xaa at position 102 is Lys, Leu, Pro, yhr , Met, Asp, Val, Glu, 
Arg, Trp, Ser, 

Asn, His, Ala, Tyr, Phe, Gin, /or lie; 




Xaa at positioi)/l(l6 is Asn, 
Xaa at positiy6n lo\ 

Gly; 
Xaa at posit 
He, 



Ser, 


Afen, 


He, 


Trp, 


Lys, 


or Pro; 


Ser, . 


/pro. 


Ala, 


Glu, 


Cys, 


Asp, or Tyr; 


Seyv 


Lys, 


Pro, 


Leu, 


Thr, 


Tyr, or Arg; 


Ala, 


Pro, 


Leu, 


His, 


Val, 


or Gin; 


/Ser, 


He, 


Asn, 


Pro, 


Lys, 


Asp, or 


Ser, 


Met, 


Trp, 


Arg, 


Phe, 


Pro, His, 


Met, 


Glu, 


His, 


Ser, 


Pro, 


Tyr, or Leu; 



30 and which can addil^onally have Met- or Met-Ala- preceding the 
amino acid in position 1; and wherein from 4 to 44 of the amino 
acids designate<y by Xaa are different from the corresponding 
native amino acads of (1-133) human interleukin-3; or a 
polypeptide hfivxng substantially the same structure and 
35 substantial]^' the same biological activity. 
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8. A { 15-125) human interleukin-3 mutant polypeptide 
of the Formula VI : 

Asn Cys Xaa Xaa Xaa Xaa Xaa Glu Xaa Xaa Xaa Xaa Leu Xaa Xaa 
5 1 5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn Leu Xaa Xaa Gli/ Xaa 
20 25 30 

10 Xaa Xaa Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa As/ Leu Xaa 
35 40 45 



15 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa X^ Xaa Xaa Xaa 
50 55 60 



Xaa Xaa Xaa Leu Xaa Xaa Xaa Xaa Xaa Cys 
65 70 75 



Pro Xaa Xaa Xaa 



Xaa Xaa Xaa Xaa^__Arg Xaa Xaa Xaa Xaa X^a Xaa Xaa Xaa Asp Xaa 
20 /80 915 7 90 



Xaa Xaa Ph 




Xaa Lys Leu Xaa 
100 



Xaa Xaa Xaa Xaa Leu Xac 
105 



25 Xaa Xaa Xaa Xaa Gin Gin [SEq/d NO:203 
110 



wherein 

Xaa at position 3 is S^, Gly, Asp, Met, or Gin; 

30 Xaa at position 4 is Xsn, His, Leu, lie, Phe, Arg, or Gin; 

Xaa at position 5 isr Met, Phe, lie, Arg, or Ala; 

Xaa at position 6 /s lie or Pro; 

Xaa at position / is Asp, or Glu; 

Xaa at position/ 9 is lie, Val, Ala, Leu, or Gly; 

35 Xaa at position 10 is lie, Val, Phe, or Leu; 

Xaa at posit/on 11 is Thr, His, Gly, Gin, Arg, Pro, or Ala; 
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Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 

Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 

Xaa 
Xaa 

Xaa 

Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 

Xaa 
Xaa 

Xaa 
Xaa 
Xaa 



at position 
at position 
at position 
at position 
at position 
at position 
at position 
at position 

Glu, lie, 
at position 
at position 
at position 
at position 
at position 
at position 

Met, Tyr, 
at position 
at position 

Ser or T> 
at posit 

Glu, H 
at posit 
at position 
at position 
at position 
at position 
at position 
at position 
at position 
at position 

Glu, His 
at position 
at position 
at position 
at position 
at pZsition 



12 is His, Phe, Gly, Arg, or Ala; 

14 is Lys, Leu, Gin, Gly, Pro, or Val; 

15 is Gin, Asn, Leu, Arg, or Val; 

16 is Pro, His, Thr, Gly, or Gin; 

17 is Pro, Asp, Gly, Ala, Arg, Leu, /r Gin; 

18 is Leu, Arg, Gin, Asn, Gly, Ala/ or Glu; 

19 is Pro, Leu, Gin, Ala, or Glu; 

20 is Leu, Val, Gly, Ser, Lys, y(la, Arg, Gin, 
Phe, Thr or Met; 

21 is Leu, Ala, Asn, Pro, 

22 is Asp or Leu; 

23 is Phe, Ser, Pro, Trp/ or lie; 

24 is Asn or Ala; 

27 is Asn, Cys, Arg, 

28 is Gly, Asp, Sei 
or ^^^g; 

3^ is ^sIp, or Gl\ 

, Val, /Met, Leu, Thr, Lys, Ala, Asn Glu 



or Val; 



[is. Met, or Pro; 
Cys, Ala, Asn, lie. Leu, 




[Asp, PJfe, Ser, Thr, Cys, Ala, Asn, Gin, 
Val or Gly; 
is He,/ Val, or His; 

35 is Me/, Asn, or Asp; 

36 is G/lU, Thr, Ala, Asn, Ser or Asp; 

37 is fiKsn, Arg, Met, Pro, Ser, Thr, or His; 

38 i/ Asn or Gly; 

39 /s Leu, Met, or Phe; 
4(y is Arg, Ala or Ser; 

is Arg, Thr, Val, Leu, or Gly; 
^42 is Pro, Gly, Cys, Ser, Gin, Ala, Arg, Asn, 
Leu, Thr, Val or Lys; 
4 5 is Glu, Tyr, His, Leu, or Arg; 

46 is Ala, Ser, Asn, or Thr; 

47 is Phe or Ser; 

48 is Asn, Val, Pro, Thr, or He; 

49 is Arg, Tyr, Lys, Ser, His, or Val; 
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Xaa at position 50 
Xaa at position 51 
Xaa at position 52 
Xaa at position 53 
5 Xaa at position 54 
Xaa at position 55 
Xaa at position 56 
Xaa at position 57 
Xaa at position 58 
10 Xaa at position 59 
Pro; 

Xaa at position 60 
Xaa at position 61 
Xaa at position 62 
1 5 Asp ; 

Xaa at position 63 
Xaa at position 65 
Asp; 

Xaa at position 66 
20 Xaa at position 67 
Xaa at position 68 
His, Met, Phi 
Xaa at position 69^ 
Xaa at position 71 
25 Xaa at position 73 
Xaa at position 74 
Xaa at position 75 
Xaa at position 76 
Xaa at position 77 
30 Xaa at position 78 
Xaa at position 7! 
Xaa at position 
Phe, 

Ser or Ifnr; 
35 Xaa at position 82 
Xaa at posi/ion 83 



is Ala or Asn; 

is Val, Thr, Leu, or Ser; 

is Lys, lie, Arg, Val, Asn, Glu, or Sei 

is Ser, Phe, Val, Gly, Asn, lie, or Hj 

is Leu, Val, lie, Phe, or His; 

is Gin, Ala, Pro, Thr, Glu, Arg, o:/ Gly; 
is Asn or Pro; 

is Ala, Met, Pro, Arg, Glu, Thr,/ or Gin; 

is Ser, Glu, Met, Ala, His, Asnr, Arg, or Asp; 

is Ala, Glu, Asp, Leu, Ser, G^y, Thr, Arg, or 

is lie or Met; 

is Glu, Gly, Asp, Ser, orJ Gin; 

is Ser, Val, Ala, Asn, /lu. Pro, Gly, or 

is lie, Ser, or Leu; 

is Lys, Thr, Gly, iysn. Met, Arg, lie, or 



is . 



Val, Gly/, Thr, Leu, Glu, or Arg; 



Leu. I or Val; 



LS Lei 



■ Gin, 



rrp. 



Sei 



, Arg, Asp, Ala, Asn, Glu, 
^Thr , /Tyr or Val; 

'hr, Trp, or Met; 
is Leu ox/ Val; 
is Leu /r Ser; 
is Al^, Arg, or Trp; 

IS T^^r, Asp, Glu, His, Asn, or Ser; 
IS /\la. Asp, or Met; 

igr Ala, Pro, Ser, Thr, Phe, Leu, or Asp; 

Pro or Ser; 
is Thr, Asp, Ser, Pro, Ala, Leu, or Arg; 
is His, Pro, Arg, Val, Leu, Gly, Asn, lie. 



is Pro or Tyr; 

is lie, Val, or Ala; 




Xaa 
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84 is His, lie, Asn, Leu, Asp, Ala, Thr, 
Glu, Lys, Met, Ser, Tyr, Val or Pro; 

85 is lie. Leu, Val, or Phe; 

86 is Lys, Leu, His, Arg, lie. Gin, Pro 



Xaa 



10 



15 



20 



87 is Asp, Pro, Met, Lys, His, Thr, Va/, 
Leu or Tyr; 

88 is Gly, Glu, Lys, or Ser; 

90 is Trp, Val, Tyr, Met, or Leu; 

91 is Asn, Pro, Ala, Phe, Ser, "pip, Gin, Tyr, 
lie. Asp, or His; 

92 is Glu, Ser, Ala, or Gly; 

94 is Arg, Ala, Gin, Ser orV 

95 is Arg, Thr, Glu, Leu, ^er, or Gly; 
98 is Thr, Val, Gin, Glu/ His, or Ser; 

100 is Tyr or Trp; 

101 is Leu or Ala; 

102 is Lys, Thr, Met/ Val, Trp, Ser, Leu, 
Gin, His, Met, Phe,/Tyr or lie; 



rLys; 



Ser, 


orr Asn; 






Ser, . 


fPro, Leu, 


Thr, 


or Tyr; 


Prcyf 


Leu, His, 


Val, 


or Gin; 


Set, 


lie, . Asn, 


Pro, 


Lys, Asp, or 



25 Xaa 



Xaa 



108 is Gln,/Ser, Met, Trp, Arg, Phe, Pro, His, 

or Cys; 

109 is A/a, Met, Glu, His, Ser, Pro, Tyr, or Leu; 



30 



35 



and which can additiory&lly have Met- or Met-Ala- preceding the 
amino acid in positiofi 1; and wherein from 4 to 4 4 of the amino 
acids designated byAaa are different from the corresponding 
amino acids of nat/ve (1-133) human interleukin-3; or a 
polypeptide havir^ substantially the same structure and 
substantially tl)fe same biological activity. 



A ( 15-125) human interleukin-3 mutant polypeptide 



JLl 
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according to Claim 7 of the Formula VII: 

Asn Cys Xaa Xaa Xaa He Xaa Glu Xaa Xaa Xaa Xaa Leu Lys Xaa 
1 5 10 15 



Xaa Xaa Xaa Xaa Xaa Xaa Asp Xaa Xaa Asn Leu Asn Xaa Gli 
20 25 30 



^Xaa 



Xaa Xaa He Leu Met Xaa Xaa Asn Leu Xaa Xaa Xaa As/ Leu Glu 

10 35 40 45 

Xaa Phe Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn x/a Xaa Xaa He 

50 55 60 

15 Glu Xaa Xaa Leu Xaa Xaa Leu Xaa Xaa Cys XySa Pro Xaa Xaa Thr 

65 70 7f 



20 



Ala Xaa Pro Xaa Arg Xaa Xaa Xaa Xaa 5^a Xaa Xaa Gly Asp Xaa 
^0 85 / 90 



Xaa Xaa Ph 




ys Leu Xaa/Phe Xaa Xaa Xaa Xaa Leu Glu 
105 



25 Xaa Xaa Aia Xa^yG\n Gin [SEjb ID N0:21] 
110 



wherein 

Xaa at position 3 is SSer , Gly, Asp, Met, or Gin; 

30 Xaa at position 4 iy Asn, His, or He; 

Xaa at position 5 /s Met or He; 

Xaa at position 1/ is Asp or Glu; 

Xaa at position/9 is He, Ala, Leu, or Gly; 

Xaa at position 10 is He, Val, or Leu; 

35 Xaa at posit^n 11 is Thr, His, Gin, or Ala; 

Xaa at posi/ion 12 is His or Ala; 
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Xaa 


at 


position 


15 


is 




Xaa 


at 


position 


16 


is 




Xaa 


at 


position 


17 


is 




Xaa 


at 


position 


18 


is 


5 


Xaa 


at 


position 


19 


is 




Xaa 


at 


position 


20 


is 






Gin, Glu, 


He 


] 




Xaa 


at 


position 


21 


is 




Xaa 


at 


position 


23 


is 


10 


Xaa 


at 


position 


24 


is 




Xaa 


at 


position 


28 


is 






Leu, Met Tyr 


or 




Xaa 


at 


position 


30 


is 




Xaa 


at 


position 


31 


is 


15 




Glu, Ser or Lys 




Xaa 


at 


position 


32 


is 






His, lie. 


Lys 






Xaa 


at 


position 


3y 


^Ts" 




Xaa 


at 


position 


Ai 


is 


20 


Xaa 


at 


position 


40 


is 




Xaa 


at 


position 


41 


iy 




Xaa 


at 


positd/on 


42, 






LiGU f 


, Thr, Val^ 


or 






Xaa 


at 


position 


46 


is 


25 


Xaa 


at 


position 


48 


is 




Xaa 


at 


position 


49 


is 




Xaa 


at 


position 


50 


isr 




Xaa 


at 


position 


51 


is 




Xaa 


at 


position 


52J 


is 


J U 


Xaa 


at 


position 




is 




Xaa 


at 


position^ 




is 




Xaa 


at 


positicm 


55 


is 




Xaa 


at 


posit:^n 


57 


is 




Xaa 


at 


posit/ion 


58 


is 


35 


Xaa 


at 


pos/tion 


59 


is 




Xaa 


at 


position 


62 


is 



Asn, He, 



Le/, Thr, Ala, Asn, 



^Glu, Ala, A/n, Ser or Asp; 

fn, Arg, /let, Pro, Ser, Thr, or His; 
^rg or ADra; 

Arg, Tl^, Val, Leu, or Gly; 

Ser, Gin, Ala, Arg, Asn, Glu, 



pn. Pro, Thr, or He; 

rg or Lys; 
Ala or Asn; 
Val or Thr; 
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10 



15 



20 



Xaa 


at 


position 


63 


is 


Xaa 


at 


position 


65 


is 




Asp; 






Xaa 


at 


position 


66 


is 


Xaa 


at 


position 


68 


is 




His, lie. 


Met 




Xaa 


at 


position 


69 


is 


Xaa 


at 


position 


71 


is 


Xaa 


at 


position 


73 


is 


Add 


at 


position 


74 


1 s 


Xaa 


at 


position 


77 


is 


Xaa 


at 


position 


79 


is 


Xaa 


at 


position 


81 


is 




Ser or Thr; 




Xaa 


at 


position 


82 


is 


Xaa 


at 


position 


83 


is 





Xaa 


at 


position 


25 




Lys, lie. 




Xaa 


at 


position 




Xaa 


at 


position 




Xaa 


at 


position 




Xaa 


at 


position 


30 


Xaa 


at 


position 




Xaa 


at 


position 




Xaa 


at 


position 






. Met, Phe, 




Xaa 


at 


positio/ 


35 


Xaa 


at 


positiJon 




Xaa 


at 


posiyion 




Xaa at position 84^-4rS-^is, lie, Asn, L^, Ala, Thr, Leu, Arg, 

Gin, Leu/'Lys, Met, Ser, Tyr, V/1 or Pro; 
Xaa at posit^n 85 is/l^e. Leu, or V/kX; 

Xaa at position 86 i^ Lys, Arg, 11^, Gin, Pro, or Ser; 
Xaa 




Asp, Pro, 



, Lys, His, Thr, Asn, lie. 



Thr, Glu, Leu, or Ser; 



103 is Thr or Ser; 
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Xaa at position 108 is Gin, Ser, Met, Trp, Arg, Phe, Pro, Hi^ 

lie, Tyr, or Cys; 
Xaa at position 109 is Ala, Met, Glu, His, Ser, Pro, Tyr, /^r Leu; 

5 which can additionally have Met- . or Met-Ala- preceding Ahe amino 
acid in position 1; and wherein from 4 to 35 of the amino acids 
designated by Xaa are different from the corresponding amino 
acids of native human interleukin-3 . 

10 10. A ( 15-125 ) human interleukin-3 ipfCitant polypeptide 

according to Claim 7 of the Formula VIII: 

Asn Cys Xaa Xaa Met lie Asp Glu Xaa lie Xaa/Xaa Leu Lys Xaa 
1 5 10 15 



15 



Xaa Pro Xaa Pro Xaa Xaa Asp Phe Xaa AsryLeu Asn Xaa Glu Asp 
20 25 



Xaa Xaa lie Leu Met Xaa Xaa Asn Leur Arg Xaa Xaa Asn Leu Glu 
2 0 35 >ev / 45 



Ala Phe Xaa A 




Xp^ Lys Xa/ Xaa Xaa Asn Ala Ser Ala lie 
60 



2 5 Glu Xaa Xaa Leu Xaa xaa Leyf Xaa Pro Cys Leu Pro Xaa Xaa Thr 
65 70 / 75 



30 



Ala Xaa Pro Xaa Arg Xaf Pro lie Xaa Xaa Xaa Xaa Gly Asp Trp 
80 85 / 90 

Xaa Glu Phe Xaa Xas^ Lys Leu Xaa Phe Tyr Leu Xaa Xaa Leu Glu 
95 VOO 105 



Xaa Xaa Xaa Xa/ Gin Gin [SEQ ID NO: 22] 
35 i; 
wherein 



liiu .wi fi ti ..iiiiitt 
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Xaa 


at 


posi t ion 


3 


is Ser, 




Xaa 


at 


position 


4 


is Asn, 




Xaa 


at 


position 


9 


is lie, 




Xaa 


at 


position 


11 


is 


Thr, 


5 


Xaa 


at 


position 


12 


is 


His 




Xaa 


at 


position 


15 


is 


Gin 




Xaa 


at 


position 


16 


is 


Pro 




Xaa 


at 


position 


18 


is 


Leu, 




Xaa 


at 


position 


20 


is 


Leu, 


10 




Phe, Thr or 1 


Met; 






Xaa 


at 


position 


21 


is 


Leu, 




Xaa 


at 


position 


24 


is 


Asn 




Xaa 


at 


position 


28 


is 


Gly, 






Tyr or Arg; 






15 


Xaa 


at 


position 


31 


is 


Gin, 




Xaa 


at 


position 


32 


is 


Asp, 






or Thre- 










Xaa 


at 


position 


36 


is 


Glu, 




Xaa 


at 


position 


37 


is 


Asn, 


20 


Xaa 


at 


position 


41 




Vrg, 




Xaa 


at 


position 


4/ 


is 


ja/o. 




Xaa 


at 


position 




is i 


msn, 




Xaa 


at 


position/ 


50 


i Sr 


Ala 




Xaa 


at 


positiony 


51^ 


/isV 




25 


Xaa 


at 


position 


53 


is 


Ser/ 




Xaa 


at 


position 


54 


is 


Lo^d 




Xaa 


at 


position 


55 


is 


^In, 




Xaa 


at 


position 


62 


isr 


Ser, 




Xaa 


at 


position 


63 


Is 


He 


30 


Xaa 


at 


position 


6^ 


' is 


Lys, 




Xaa 


at 


position 


f6 


is 


Asn, 




Xaa 


at 


positiony 


^58 


is 


Leu, 



Gin, Glu, His, Val 



Leu, <yr Gly; 

Gly,/Ser, Ala, Asn, Val, Leu or Gin; 
Pr/, or Thr; 
o:^Asn; 
/r Thr; 



35 



Met, Ph^ Ser, Thr, Tyr or Val; 

Xaa at posit^n 73 is Leu or Ser; 

Xaa at position 74 is Ala or Trp; 

Xaa at pos/tion 77 is Ala or Pro; 
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10 



15 



Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 




Lys, Met, 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 




or Tyr; 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Aaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 



79 is Thr, Asp, or Ala; 

81 is His, Pro, Arg, Val, Gly, Asn, Ser or Thi 

84 is His, lie, Asn, Ala, Thr, Arg, Gin, Gli 
Ser, Tyr, Val or Leu; 

85 is lie or Leu; 

86 is Lys or Arg; 

87 is Asp, Pro, Met, Lys, His, Pro, ^n, lie. Leu 

91 is Asn, Pro, Ser, lie or Asp; 

94 is Arg, Ala, or Ser; 

95 is Arg, Thr, Glu, Leu, or Sy^r; 
98 is Thr or Gin; 

102 is Lys, Val, Trp, or I^; 

103 is Thr, Ala, His, Ph^ Tyr or Ser; 

106 is Asn, Pro, Leu, R/s, Val, or Gin; 

107 is Ala, Ser, lie, yPro, or Asp; 

108 is Gin, Met, Trp/ Phe, Pro, His, lie, or Tyr; 

109 is Ala, Met, Gl/i, Ser, or Leu; 



2 0 and which can, 
amino acid 
acids desi 
amino aci 
polypepti 




j-onally have/^et- or Met-Ala- preceding the 
on 1; and /herein from 4 to 26 of the amino 
Xaa are d6.fferent from the corresponding 
ive (1-13/) human interleukin-3 ; or a 
substaortiially the same structure and 



2 5 substantially the same b/ological activity. 



11. A (1^125) human interleukin-3 mutant 
polypeptide of clain/ 7 wherein: 



30 



35 



Xaa 


at 


position 


17 


is 


Ser, 


Lys, 


Asp, 


Met, 


Gin, 


or Arg; 




Xaa 


at 


position 


AQ 


is 


Asn, 


His, 


Leu, 


He, 


Phe, 


Arg, 


or 


Gin; 


Xaa 


at 


positionr 


19 


is 


Met, 


Arg, 


Gly, 


Ala, 


or Cys; 






Xaa 


at 


positi/n 


20 


is 


lie. 


Cys, 


Gin, 


Glu, 


Arg, 


Pro, 


or 


Ala; 


Xaa 


at 


posi"^on 


21 


is 


Asp, 


Phe, 


Lys, 


Arg, 


Ala, 


Gly, 


or 


Val; 


Xaa 


at 


pos jftion 


22 


is 


Glu, 


Trp, 


Pro, 


Ser, 


Ala, 


His, 


or 


Gly; 


Xaa 


at 


petition 


23 


is 


He, 


Ala, 


Gly, 


Trp, 


Lys, 


Leu, 


Ser, or Arg; 
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Xaa 


at 


posit ion 


24 


is 


lie, 


Glv 


Arg , 


or S 




Xaa 


at 


position 


25 


is 


Thr, 


His, 


Glv, 


Gin, 




Xaa 


at 


position 


26 


is 


His, 


Thr, 


Phe, 


Glv, 




Xaa 


at 


position 


27 


is 


Leu f 


Glv 


Ara . 


Thr, 


5 


Xaa 


at 


position 


28 


is 


Lys , 


Leu 


Gin, 


Glv. 




Xaa 


at 


position 


29 


is 


Gin, 


Asn , 


Loh , 


Pro, 




Xaa 


at 


position 


30 


is 


Pro , 


His, 


Thr, 


Glv. 




Lys ; 




















Xaa 


at 


pos i t ion 


31 


i s 


Pro , 


Asp J 


Gly, 


Arg, 


10 


Xaa 


at 


po s i t ion 


32 


i s 


Leu / 


Arg, 


Gin, 


Asn, 




Xaa 


at 


position 


33 


is 


Pro , 


Leu, 


Gin, 


Thr, 




Xaa 


at 


position 


34 


is 


Leu , 


Gly, 


Ser, 


or L 




Xaa 


at 


position 


35 


is 


Leu , 


Ala, 


Gly, 


Asn, 




Xaa 


at 


ViCi "1 t "i on 


36 


i s 


Asp , 


Leu, 


or Val; 


15 


Xaa 


at 


"TkO ^ i t "i on 


37 


i s 


Phe 


Ser, 


or Pro; / 




Xaa 


at 


DOS i t ion 


38 


is 


Asn > 


or Ala; 






Xaa 


at 


|Jk^C5X 1 Ll^ll 


4 0 






Trp, 


or Ar/g; 




y a ^5 

A. d d 


d L 




yi JL 


1 s 


Y^sn , 


Cys, 


Arg/ 


Leu, 




Xaa 


at 


on "i t i oin 


42 


i s 




Asp, 


Sa/, 


Cys, 


20 


Xaa 


at 


oo 1 t" "i on 


4 2 


i s 




Asn, 


Jyr, 


Leu, 




Ser ; 




















Xaa 


at 


DOS i tiion 


4 4 


ils 


Asp , 


Se/ 


Leu, 


Arg, 




Pro ; 




















Xaa 


at 


oo^T 1 1 on 


45 


i s 


^Gln 


A*ro, 


Phe, 


Val, 


25 


Trp; 




















Xaa 


at 


oo <5 "i 1" "i on 


4 6 


i s 




Phe, 


Ser, 


Thr, 




Xaa 


at 


DO sit ion 


47 


i s 


lie. f 


Gly, 


Ser, 


Arg, 




Xaa 


at 


oo *5 "i t "i on 


4 8 


i 9^ 


Leu 


Ser, 


Cys, 


Arg, 




Xaa 


at 


OO Q 1 t "i on 


4 9 


X s 


Met 


Arg, 


Ala, 


Gly, 




Xaa 


at 


position 


5Qr 


is 


Glu, 


Leu, 


Thr, 


Asp, 




Xaa 


at 


position 


/l 


is 


Asn, 


Arg, 


Met, 


Pro, 




Xaa 


at 


positiory 


52 


is 


Asn, 


His, 


Arg, 


Leu, 




Xaa 


at 


positiOTi 


53 


is 


Leu, 


Thr, 


Ala, 


Gly, 




Xaa 


at 


posit/on 


54 


is 


Arg, 


Asp, 


lie, 


Ser, 


35 


Xaa 


at 


posiJcion 


55 


is 


Arg, 


Thr, 


Val, 


Ser, 




Xaa 


at 


position 


56 


is 


Pro, 


Gly, 


Cys, 


Ser, 



rrp; 



La, or Glu; 



or Gin; 



/r , Leu, Phe, Asp, Ala, Cys, or 



Xaa at position 57 

Xaa at position 58 

Xaa at position 59 

Xaa at position 60 

5 Xaa at position 61 

Xaa at position 62 

Xaa at position 63 

Xaa at position 64 

Xaa at position 65 

10 Xaa at position 66 

Xaa at position 67 
His; 

Xaa at position 68 

Xaa at position 69 

15 Xaa at position 70 

Xaa at position 71 
Asn; 

Xaa at position 72 

Xaa at position 73 

20 Xaa at position 74 

Xaa at position 75 
Leu; 

Xaa at position 76 
Asp; 

25 Xaa at position 77 

Xaa at position 78 

Xaa at position 79 
Asp; 

Xaa at position 80 

30 Xaa at position 81 

Xaa at position 8) 

Xaa at position y63 

Xaa at positioi/ 84 

Xaa at positi/n 85 

35 Xaa at position 86 

Xaa at position 87 
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is Asn or Gly; 

is Leu, Ser, Asp, Arg, Gin, Val, or Cys,y 
is Glu Tyr, His, Leu, Pro, or Arg; 
is Ala, Ser, Tyr, Asn, or Thr; 
is Phe, Asn, Glu, Pro, Lys, Arg, Ser; 
is Asn His, Val, Arg, Pro, Thr, o/ lie; 
is Arg, Tyr, Trp, Ser, Pro, or Vjkl; 
is Ala, Asn, Ser, or Lys; 

is Val, Thr, Pro, His, Leu, P/e, or Ser; 
is Lys, lie, Val, Asn, Glu, /or Ser; 
is Ser, Ala, Phe, Val, Gly/ Asn, lie. Pro, or 



Val, 


Trp, 


Ser, 


Thr, 


or His; 


Ala, 


Pro, 


Thr,y 


Arg, 


Trp, Gly, 


Leu, 


Val, 


TrBf, 


Pro, 


or Ala; 


Met, 


Leu, 




Glu, 


Thr, Gin, 



is Ser, 



Ala, His, Asn, Arg, or Asp; 

Leu, Ser, Gly, Thr, or Arg; 
?ro, Arg, Gly, Ala; 

Ly, Asp, Pro, Trp, Arg, Ser, or 

fl, Ala, Asn, Trp, Glu, Pro, Gly, or 



is lie/ Ser, Arg, or Thr; 

is Le/, Ala, Ser, Glu, Gly, or Arg; 

is lyys, Thr, Gly, Asn, Met, lie, or 





Asn, 


Trp, 


Val, 


Gly, 


Thr, Leu, or 


Arg; 


as 


Leu, 


Gin, 


Gly, 


Ala, 


Trp, Arg, or 


Lys; 


is 


Leu, 


Gin, 


Lys, 


Trp, 


Arg, or Asp; 




is 


Pro, 


Thr, 


Trp, 


Arg, 


or Met; 




is 


Cys, 


Glu, 


Gly, 


Arg, 


Met, or Val; 




is 


Leu, 


Asn, 


or Gin; 






is 


Pro, 


Cys, 


Arg, 


Ala, 


or Lys; 




is 


Leu, 


Ser, 


Trp, 


or Gly; 
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10 



15 



20 



25 



Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 


Gin; 






Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 




Gin, Lys, 


Xaa 


at 


position 


Leu, 


Lys, lie. 


Xaa 


at 


position 


Xaa 


at 


position 


Xaa 


at 


position 



Arg, 


val. 


or Trp; 




Cys, 


Leu , 


Val, 


Glu, 


His, or 


Asp, 


He, 


or Met; 




Thr, 


Phe, 


Leu, 


Asp, 


or Hia^ 


Arg, 


Ser, 


Lys, 


His, 


or lyeu; 




Asn, 


Pro, 


Ala, 


XjC Ul , \J1. 


Ser, 


Glu, 


Leu, 


Val, 


Q/t Pro; 


Pro, 


Val, 


Leu, 


Thr 


/r Tyr; 


Tyr, 


Gly, 


He, 


or A: 


hr; 


Ala, 


or Asn; 






Asn, 


Leu, 


Asp, 




Thr, or 


Asp, 


Pro, 


Gin/ 


Gly, 


Phe, or 



sn; 



12. 

claim 7 : 

wherein; 



100 is Lys, Tyr, Leu, His, /le, Ser, Gin, or Pro; 

101 is Asp, Pro, Met, Lys,/His, Thr, Val, Tyr, or 

102 is Gly, Leu, Glu, j/^s, Ser, Tyr, or Pro; 

103 is^sp, or Ser; 

104/is Ttp, Val, Cy^, Tyr, Thr, Met, Pro, Leu, 
Al/, Phgrt or Gly; 

1^5 is /Sjfsn, Pro, Ala, Phe, Ser, Trp, Gin, Tyr, 

:, Ala, Lys, Thr, He, Gly, or Pro; 

108 is Arg, ^sp. Leu, Thr, He, or Pro; 

109 is Arg,/Thr, Pro, Glu, Tyr, Leu, Ser, or Gly. 

The humaft interleukin-3 mutant polypetide of 




30 



35 



Xaa 


at 


position 


28 


As 


Gly, 


Asp, Ser, He, Leu, Met, T 


Xaa 


at 


position 


3y 


is 


Gin, 


Val, Met or Asn; 


Xaa 


at 


position 


12 


is 


Asp, 


Ser, Ala, Gin, His or Val; 


Xaa 


at 


positioiy 


36 


is 


Glu 


or Asp; 


Xaa 


at 


positiOTi 


37 


is 


Asn, 


Pro or Thr; 


Xaa 


at 


posit/on 


48 


is 


Asn 


or Pro; 


Xaa 


at 


posLcion 


62 


is 


Ser, 


or Pro; 



326 

Xaa at position 68 is Leu, Trp, Asp, Asn Glu, His, Phe, Ser 
Tyr; 

Xaa at position 81 is His, Arg, Thr, Asn or Ser; 

Xaa at position 84 is His, lie. Leu, Ala, Arg, Gin, Lys,/Met, 
Ser, 

Tyr or Val; 

Xaa at position 86 is Lys or Arg; 

Xaa at position 87 is Asp, Pro, His, Asn, lie or 

Xaa at position 91 is Asn, or Pro;' 

Xaa at position 94 is Arg, Ala, or Ser; 

Xaa at position 102 is Lys, Val, Trp, Ala, His/ Phe, or Tyr; 

Xaa at position 107 is Ala, or lie; 

Xaa at position 108 is Gin, or lie; and 

Xaa at position 109 is Ala, Met or Glu. 



13. A polypeptide of /the formula 
1 5/10 
(Met)in-Ala Pro Met Thr Gin Th/ Thr Ser Leu Lys Thr 

15 / 20 

Ser Trp Val A^^^h^Cys Ser Xaa/xaa Xaa Asp Glu lie lie 

30 / 35 
la Pro Pyfo Xaa Pro Xaa Leu Asp Xaa 
45 50 
Asp Xaa Asp lie Leu Xaa Glu 
60 




Xaa Asn 



Xaa Asn LeTT Arg Xaa xfea Asn Leu Xaa Xaa Phe Xaa Xaa 

65 / 70 75 

Ala Xaa Lys Xaa Leyf Xaa Asn Ala Ser Xaa lie Glu Xaa 

80 / 85 

lie Leu Xaa Asn ^eu Xaa Pro Cys Xaa Pro Xaa Xaa Thr 

95 100 

Arg Xaa Pro lie Xaa lie Xaa Xaa Gly 
110 115 

Asp Trp Xaa p>lu Phe Arg Xaa Lys Leu Xaa Phe Tyr Leu 

120 125 



90 

Ala Xaa Pro 

105 
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Xaa Xaa Leu Glu Xaa Ala Gin Xaa Gin Gin Thr Thr Lei^' 
130 

Ser Leu Ala lie Phe [SEQ ID NO: 129] 



5 wherein m is 0 or 1; Xaa at position 18 is Asn pT lie; 
Xaa at position 19 is Met, Ala or lie; Xaa at position 
20 is lie, Pro or lie; Xaa at position 23 is tie, Ala 
or Leu; Xaa at position 25 is Thr or His; Xa/ at 
position 29 is Gin, Arg, Val or lie; Xaa at/ position 
10 32 is Leu, Ala, Asn or Arg; Xaa at positiori 34 is Leu 
or Ser; Xaa at position 37 is Phe, Pro, ax Ser; Xaa at 
position 38 is Asn or Ala; Xaa at posit/on 42 is Gly, 
Ala, Ser, Asp or Asn; Xaa at position Ab is Gin, Val, 
or Met; Xaa at position 46 is Asp or ^Ser; Xaa at 
15 position 49 is Met, lie. Leu or Asp/ Xaa at position 
50 is Glu or Asp; Xaa at position pi is Asn Arg or 
Ser; Xaa at position 55 is Arg, lyfeu, or Thr; Xaa at 
position 56 is Pro or Ser; Xaa a^ position 59 is Glu 
or Leu; Xaa at posittf^ti 60 is mLbl or Ser; Xaa at 
20 position 62 is Asr/, Vai or Pr©; Xaa at position 63 is 

po3p.tion ib is Val or Ser; Xaa at 
A?n, h/s or Gin; Xaa at position 
V^t p/)sition 73 is Ala or Gly; 
Xaa at position 76 is Se:^ Ala or Pro; Xaa at position 
25 79 is Lys, Arg or Ser; x4a at position 82 is Leu, Glu, 
Val or Trp; Xaa at posi/tion 85 is Leu or Val; Xaa at 
position 87 is Leu, S6cr, Tyr; Xaa at position 88 is 
Ala or Trp; Xaa at p/sition 91 is Ala or Pro; Xaa at 
position 93 is Pro j6r Ser; Xaa at position 95 is His 
30 or Thr; Xaa at pos/tion 98 is His, lie, or Thr; Xaa at 
position 100 is ll/s or Arg; Xaa at position 101 is 
Asp, Ala or Met;/xaa at position 105 is Asn or Glu; 
Xaa at positioiy 109 is Arg, Glu or Leu; Xaa at 
position 112 \A Thr or Gin; Xaa at position 116 is 
35 Lys, Val, Trjy or Ser; Xaa at position 117 is Thr or 
Ser; Xaa at />osition 120 is Asn, Gin, or His; Xaa at 



Arg or His; Xaa 
position 67 is Se 
69 is Gin or Glu 
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position 123 is Ala or Glu; with the proviso that fro/ 
four to forty-four of the amino acids designated by 
Xaa are different from the corresponding amino acids 
of native human interleukin-3; or a polypeptide having 
5 substantially the same structure and substantially the 
same biological activity. 

14. A polypeptide according to Claijffi 13 
wherein Xaa at position 18 is lie; Xaa at position 19 

10 is Ala^ or lie; Xaa at position 20 is Pro, Leu; Xaa 

at position 23 is Ala, or Leu; Xaa at posi/ion 25 is 
His; Xaa at position 29 is Arg, Val, or l/e; Xaa at 
position 32 is Ala, Asn or Arg; Xaa at position 34 is 
Ser; Xaa at position 37 is Pro or Ser; Aaa at position 

15 38 is Ala; Xaa at position 42 is Ala, /ser. Asp, or 
Asn; and Xaa at position 45 is Val of Met; Xaa at 
position 46 is Ser. 



15. A pol 
20 wherein Xaa at pos^ 

at position 50 i 

Ser; Xaa at posi^ 

56 is Ser; Xaa 

position 60 is 
25 or Pro; Xaa at 

is Ser; Xaa at position 

Xaa at position 69 is 



Asp; l}taa at 
ion 5* /is Le 



ft pos 

Qa o 



ptide accG^rding to Claim 13 
ion\49 is I/e, or Leu, or Asp; Xaa 
sition 51 is Arg or 
or Thr; Xaa at position 
is Glu or Leu; Xaa at 
Xaa at position 62 is Val, 
is His; Xaa at position 65 
7 is Asn, or His, or Gin; and 



ion 



ion 6i 



-U . 



30 16. A po/ypeptide according to Claim 13 

wherein Xaa at pos/tion 73 is Gly; Xaa at position 76 
is Ala, or Pro; )^a at position 79 is Arg, or Ser; Xaa 
at position 82 \k Gin or Val, or Trp; Xaa at position 
85 is Val; Xaa yat position 87 is Ser, or Tyr; Xaa at 

35 position 88 "lsJ Trp; Xaa at position 91 is Pro; Xaa at 
position 93 iJs Ser; Xaa at position 95 is Thr; Xaa at 
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position 98 is lie or Thr; Xaa at position 100 is 
Xaa at position 101 is Ala, or Met; and Xaa at 
position 105 is Glu . 



Arc 



10 



17. A polypeptide according to Claim /L3 
wherein Xaa at position 109 is Glu, or Leu; Xaa/ at 
position 112 is Gin; Xaa at position 116 is V^l, or 
Trp, or Ser; Xaa at position 117 is Ser; Xaa /at 
position 120 is Glu or His; and Xaa at posi/ion 123 is 
Glu. 



15 



20 



25 



18. A polypeptide according t^o Claim 13 
wherein Xaa at position 18 is lie; Xaa/at position 19 
is Ala, or lie; Xaa at position 20 iy Pro, or Leu; Xaa 
at position 23 is Ala, or Leu; Xaa aft: position 25 is 
His; Xaa at position 29 is Arg or l/al, or lie; Xaa at 
position 32 is Ala or Asn, or Arg/ Xaa at position 34 
is Ser; Xaa at position 37 is or Ser; Xaa at 



position 38 is Ala; Xaa at pos/ti 
Asp or Asn; Xaa at/posVtion 
position 46 is Sej?; X^ at pj 
or Asp; Xaa at pqsltxSsn 50 
is Arg, or Ser; JCaa /ip poi 
at position 56 i 



on 42 is Ala or Ser, 
is Val or Met; Xaa at 
sition 49 is lie, or Leu, 
s Asp; Xaa at position 51 
tion 55 is Leu or Thr; Xaa 
at position 59 is Glu or 



Leu; Xaa at position 60/is Ala or Ser; Xaa at position 
62 is Val, or Pro; Xaa/at position 63 is His; Xaa at 
position 65 is Ser; X^a at position 67 is Asn, or His, 
or Gin; and Xaa at p>osition 69 is Glu. 



30 19. A oblypeptide according to Claim 13 

wherein Xaa at position 73 is Gly; Xaa at position 7 6 
is Ala, or Pro; /(aa at position 79 is Arg, or Ser; Xaa 
at position 82 As Gin or Val, or Tfp; Xaa at position 
85 is Val; Xaar at position 87 is Ser, or Tyr; Xaa at 

35 position 88 iJs Trp; Xaa at position 91 is Pro; Xaa at 
position 93 As Ser; Xaa at position 95 is Thr; Xaa at 
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position 98 is lie or Thr; Xaa at position 100 is Ai 
Xaa at position 101 is Ala, or Met; Xaa at positior 
105 is Glu; Xaa at position 109 is Glu, or Leu; Xata at 
position 112 is Gin; Xaa at position 116 is Val,/or 
5 Trp, or Ser; Xaa at position 117 is Ser; Xaa at 

position 120 is Glu or His; and Xaa at position 123 is. 
Glu. 

20. A polypeptide of the formi^ 

10 1 5/10 

(Metm-Alan) p"~Asn Cys Ser Xaa Xaa Xaa A^p Glu Xaa lie 

15 

Xaa His Leu Lys Xaa Pro Pro Xaa Pro/Xaa Leu Asp Xaa 



15 



20 



25 



30 



35 



25 



30 



35 



40 



Xaa Asn Leu Asn Xaa Glu Asp Xa^ Xaa lie Leu Xaa Glu 

45 

a Xaa Asn Xeu Xaa Xaa Phe Xaa Xaa 

60 

u Xaa A/n Ala Ser Xaa lie Glu Xaa 




70 



75 



80 



Xa^r Pro Cys Xaa Pro Xaa Ala Thr 

85 



Ala Xaa Pro Xaa Arg Xaa Pro lie Xaa lie Xaa Xaa Gly 



90 



95 



100 



Asp Trp Xaa Glu Pbe Arg Xaa Lys Leu Xaa Phe Tyr Leu 



105 



110 



Xaa Xaa Leu Glu/Xaa Ala Gin Xaa Gin Gin [SEQ ID 
NO: 130] 

wherein m is/O or 1; n is 0 or 1; p is 0 or 1; Xaa at 
position 4 Zs Asn or lie; Xaa at position 5 is Met, 
Ala or 11^ Xaa at position 6 is lie. Pro or Leu; Xaa 
at posit:^n 9 is lie, Ala or Leu; Xaa at position 11 
is Thr c/r His; Xaa at position 15 is Gin, Arg, Val or 
lie; X^a at position 18 is Leu, Ala, Asn or Arg; Xaa 
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at position 20 is Leu or Ser; Xaa at position 23 
Phe, Pro, or Ser; Xaa at position 24 is Asn or Ale 
Xaa at position 28 is Gly, Ala, Ser, Asp or Asn; /xaa 
at position 31 is Gin, Val, or Met; Xaa at posittion 32 
5 is Asp or Ser; Xaa at position 35 is Met, lie /r Asp; 
Xaa at position 36 is Glu or Asp; Xaa at pos:^ion 37 
is Asn, Arg or Ser; Xaa at position 41 is Ay^, Leu, or 
Thr; Xaa at position 42 is Pro or Ser; Xaa/at position 
45 is Glu or Leu; Xaa at position 46 is pJ^a. or Ser; 

10 Xaa at position 48 is Asn, Val or Pro; x4a at position 
49 is Arg or His; Xaa at position 51 i/ Val or Ser; 
Xaa at position 53 is Ser, Asn, His or Gin; Xaa at 
position 55 is Gin or Glu; Xaa at position 59 is Ala 
or Gly; Xaa at position 62 is Ser, /Ala or Pro; Xaa at 

15 position 65 is Lys, Arg or Ser; x4a at position 67 is 
Leu, Glu, or Val; Xaa at position 68 is Leu, Glu, Val 
or Trp; Xaa at position 71 is Zeu or Val; Xaa at 
position 73 is Leu, Ser or Tyx; Xaa at position 74 is 
Ala or Trp; Xaa at position/77 is Ala or Pro; Xaa at 

20 position 79 \ro or Ser;/xaa at position 81 is His 

or Thr;.Xa5r atylpbsitio^ WA is His, lie, or Thr; Xaa at 
position af6 Isu^ys or Ayq; Xaa at position 87 is Asp, 
Ala or Met; XoW— aifpos/tion 91 is Asn or Glu; Xaa at 
position 95 is Arg, G^u, Leu; Xaa at position 98 Thr 

25 or Gin; Xaa at posim^on 102 is Lys, Val, Trp or Ser; 

Xaa at position 103r is Thr or Ser; Xaa at position 106 
is Asn, Gin, or Hi/s; Xaa at position 109 is Ala or 
Glu; with the proviso that from four to forty-four of 
the amino acids/designated by Xaa are different from 

30 the corresponcm.ng amino acids of native { 15-125 ) human 
interleukin-3^- or a polypeptide having substantially 
the same sti^cture and substantially the same 
biological /activity . 



35 



wherei: 



21. A polypeptide according to Claim 20 
Xaa at position 4 is lie; Xaa at position 5 is 
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Ala/ or lie; Xaa at position 6 is Pro, or Leu; Xaa 
position 9 is Ala, or Leu; Xaa at position 11 is f^s; 
Xaa at position 15 is Arg or Val, or lie; Xaa at 
position 18 is Ala or Asn, or Arg; Xaa at posit:^n 20 
5 is Ser; Xaa at position 23 is Pro or Ser; Xaa 

position 24 is Ala; Xaa at position 28 is Ala /or Ser, 
or Asp, or Asn; Xaa at position 31 is Val or/Met; and 
Xaa at position 32 is Ser. 

10 22. A polypeptide according to^ Claim 20 

wherein Xaa at position 35 is lie, or Lena, or Asp; Xaa 
at position 36 is Asp; Xaa at position/37 is Arg, or 
Ser; Xaa at position 41 is Leu or HhrA Xaa at position 
42 is Ser; Xaa at position 45 is GliV or Leu; Xaa at 

15 position 46 is Ala or Ser; Xaa at B/osition 48 is Val, 
or Pro; Xaa at position 49 is His/ Xaa at position 51 
is Ser; Xaa at pc^^tron 53 is Asn, or His, or Gin; and 
Xaa at positioiv 55 i^lGlu. 



20 23. I A poJ\peptj.de /according to Claim 20 

wherein Xaa at'^'^pe^ition 59 zs Gly; Xaa at position 62 
is Ala, or Pro; Xaa at pos/tion 65 is Arg, or Ser; Xaa 
at position 67 is Gin or //al; Xaa at position 68 is 
Glu, or Val, or Trp; Xaar at position 71 is Val; Xaa at 
25 position 73 is Ser, or/Tyr; Xaa at position 74 is Trp; 
Xaa at position 77 is/Pro; Xaa at position 79 is Ser; 
Xaa at position 81 xA Thr; Xaa at position 84 is lie 
or Thr; Xaa at posi/uion 86 is Arg; Xaa at position 87 
is Ala, or Met; anfcl Xaa at position 91 is Glu. 

24. J( polypeptide according to Claim 20 
wherein Xaa at/position 95 is Glu, or Leu; Xaa at 
position 98 ±A Gin; Xaa at position 102 is Val, or 
Trp, or Ser;/xaa at position 103 is Ser; Xaa at 
35 position is Glu or His; and Xaa at position 109 is 

Glu. 



30 
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25. A polypeptide according to Claim 20 / 
wherein Xaa at position 4 is lie; Xaa at position / is 
Ala, or lie; Xaa at position 6 is Pro, or Leu; XaA at 
5 position 9 is Ala, or Leu; Xaa at position 11 i^His; 
Xaa at position 15 is Arg or Val, or lie; Xaa ^ 
position 18 is Ala or Asn, or Arg; Xaa at posi/xion 20 
is Ser; Xaa at position 23 is Pro or Ser; Xaaf at 
position 24 is Ala; Xaa at position 28 is ALa or Ser, 

10 or Asp, or Asn; Xaa at position 31 is Val >or Met; Xaa 
at position 32 is Ser; Xaa at position 35r is lie, or 
Leu, or Asp; Xaa at position 36 is Asp;/xaa at 
position 37 is Arg, or Ser; Xaa at pos/tion 41 is Leu 
or Thr; Xaa at position 42 is Ser; Xa^ at position 45 

15 is Glu or Leu; Xaa at position 46 iar Ala or Ser; Xaa 
at position 48 is Val, or Pro; Xaa/at position 49 is 
His; Xaa at position 51 is Ser; X^a at position 53 is 
Asn, or His, or Gln^^-^and Xaa at Position 55 is Glu. 

20 26. A pol/^peptide Recording to Claim 20 

wherein Xaa aj positiion 5^ij5 Gly; Xaa at position 62 
is Ala, or Prij; X^^ Vfe-^osj^ion 65 is Arg, or Ser; Xaa 
at position 67 is Gin or yal; Xaa at position 68 is 
Glu, or Val, or Trp; Xaa/at position 71 is Val; Xaa at 

25 position 73 is Ser, or /yr; Xaa at position 74 is Trp; 
Xaa at position 77 is kno; Xaa at position 79 is Ser; 
Xaa at position 81 isr Thr; Xaa at position 84 is lie 
or Thr; Xaa at positnLon 86 is Arg; Xaa at position 87 
is Ala, or Met; Xa/ at position 91 is Glu; Xaa at 

30 position 95 is GJju, or Lue; Xaa at position 98 is Gin; 
Xaa at position yl02 is Val, or Trp, or Ser; Xaa at 
position 103 iy Ser; Xaa at position 106 is Glu or 
His; and Xaa position 109 is Glu. 

35 27. A polypeptide according to Claim 20 

which is serlected from 
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Asn Cys Ser lie Met lie Asp Glu lie lie His Hi* 





J_i tr U. 






T \7 c 

JLi_y o 


rli y 




7\ o m 
/-loll 


AT ^ 


5 


Glu 


Asp 




Pro 


Asn 




Leu 


Glu 




Ala 


Ser 




Ala 


He 


1 n 

J. yj 


IT X CJ 


Leu 




Ala 


Thr 




7\ o Y~\ 


*a±y 




Asp 


Trp 




Ly s 


X 11 X. 


1 R 
X O 


Leu 


CjXU 






ASI 




Leu 


Ly s 




Arg 


Pro 


Z U 


be r 












Asn 


Leu 




vjXU 


Axa 




Ser 


Ala 


25 


He 


Glu 




Leu 


Ala 




Thr 


Ala 




Gly 


Asp 




Trp 


Asn 


30 


Thr 


Leu 




Glu 


Asn 



Asn 




Pro Asn Asn Leu Asn 
et Glu /Asn Asn Leu Arg Arg Pro 
Ala v/l Lys Ser Leu Gin Asn Ala 



Asn Cys Sffr He Met He Asp Glu He He His His 
Leu Lys 

35 Val Pro Pro ^la Pro Leu Leu Asp Ser Asn Asn Leu Asn 
Ser Glu 



Asp Met Asp lie Leu Met Glu Asn Asn Leu Arg Arg Prj 
Asn Leu 

Glu Ala Phe Asn Arg Ala Val Lys Ser Leu Gin Asny{^la 
Ser Ala 

lie Glu Ser lie Leu Lys Asn Leu Leu Pro Cys Lgfti Pro 
Leu Ala 

Thr Ala Ala Pro Thr Arg His Pro lie His lie /Lys Asp 

Gly Asp 

Trp Asn Glu Phe Arg Arg Lys Leu Thr Phe T/r Leu Lys 

Thr Leu 

Glu Asn Ala Gin Ala Gin Gin [SEQ ID NO:y68]; 



Asn Cys Ser Asn Met lie Asp Glu/lle.Ile Thr His 
Leu Lys 

Gin Pro Pro Leu Pro Leu Leu Asp Ph^ Asn Asn Leu Asn 
Gly Glu 

Asp Gin Asp lie Leu Met Glu Arg^sn Leu Arg Leu Pro 

Asn Leu 

Leu Ala Phe V^rl Arg Ala Val L/s Asn Leu Glu Asn Ala 

Ser Ala / y 

lie Glu Se/ lie Lei^l/ys Asi/ Leu Leu Pro Cys Leu Pro 

Leu Ala / yy 

Thr Ala Ala Pp^T Tlir Arg jfis Pro lie His lie Lys Asp 
Gly Asp 

Trp Asn Glu Phe Arg A^^ Lys Leu Thr Phe Tyr Leu Lys 

Thr Leu 

Glu Asn Ala Gin Ala/Gin Gin [SEQ ID NO:69]; 



Asn Cys Ser ^sn Met lie Asp Glu lie lie Thr His 
Leu Lys 

Gin Pro Pro Lei/ Pro Leu Leu Asp Phe Asn Asn Leu Asn 
Gly Glu 

Asp Gin Asp /le Leu Met Glu Arg Asn Leu Arg Leu Pro 

Asn Leu 

Glu Ser Ph^ Val Arg Ala Val Lys Asn Leu Glu Asn Ala 
Ser Ala 



10 



15 



20 
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lie Glu Ser lie Leu Lys Asn Leu Leu Pro Cys Leu Pre 
Leu Ala 

Thr Ala Ala Pro Thr Arg His Pro lie His lie Lys ^sp 
G.ly Asp 

Trp Asn Glu Phe Arg Arg Lys Leu Thr Phe Tyr Le/i Lys 
Thr Leu 

Glu Asn Ala Gin Ala Gin Gin [SEQ ID NO:70]; 

Asn Cys Ser Asn Met lie Asp Glu lie l4e Thr His 



Leu 


Lys 










Gin 


Pro 


Pro 


Leu 


Pro 


Leu 


Gly 


Glu 










Asp 


Gin 


Asp 


He 


Leu 


Met 


Asn 


Leu 










Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Ser 


Ala 










He 


Glu 


Ser 


He 


Leu 


Lys 


Leu 


Ala 










Thr 


Ala 


Ala 


Pro 




>Arg 


Gly 


Asp 










Trp 


Asn 


Glu 


/he 




Arg 


Thr 


Leu 










Glu 


Asn 


Ali 


Gln^ 




-Gd-n 




He His He Lys Asp 



25 Asn Cys Ser Asn Me/ He Asp Glu He He Thr His 

Leu Lys 

Gin Pro Pro Leu Pro yku Leu Asp Phe Asn Asn Leu Asn 

Gly Glu 

Asp Gin Asp He Le\/ Met Glu Asn Asn Leu Arg Arg Pro 
30 Asn Leu 

Glu Ala Phe Asn ?/cg Ala Val Lys Ser Leu Gin Asn Ala 
Ser Gly 

He Glu Ala He/ Leu Arg Asn Leu Gin Pro Cys Leu Pro 

Ser Ala 

35 Thr Ala Ala P/o Ser Arg His Pro He He He Lys Ala 
Gly Asp 
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10 



15 



20 



25 



30 



35 



Trp Gin Gl 
Thr Leu 
Glu Asn Al 
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Asn Cys Ser Asn Met lie Asp Glu lie lie Thr HVs 





Xj t- Li 


T •\7 Q 

i-j _y o 




V3 J. 1 1 










5 


Asp 


Gin 




Asn 


Leu 




r:i n 

-L Ll 


A 1 j:^ 
c\ JL d 




Ser 


Ala 




He 


Glu 


10 


Leu 


Ala 




Thr 


Ala 




Gly 


Asp 




Trp 


Asn 




Ser 


Leu 


15 


Glu 


His 



Asn Cys Ser Asn Met He Asg^ Glu He He Thr His 

Leu Lys 

eu Leu AAp Phe Asn Asn Leu Asn 




et Glyf Asn Asn Leu Arg Arg Pro 
al Lys Ser Leu Gin Asn Ala 



Gin Pro Pro 
20 Gly Glu 

Asp Gin As 
Asn Leu 
Glu Ala P 
Ser Gly 

25 He Glu Ala He L^u A/g Asn Leu Gin Pro Cys Leu Pro 

Ser Ala 

Thr Ala Ala Pro Ser/Arg His Pro He He He Lys Ala 

Gly Asp 

Trp Gin Glu Phe ^g Glu Lys Leu Thr Phe Tyr Leu Val 
30 Thr Leu 

Glu Gin Ala Glrf Glu Gin Gin [SEQ ID NO:76]; 



Asn Cys/Ser Asn Met He Asp Glu He He Thr His 

Leu Lys 

35 Gin Pro Pry6 Leu Pro Leu Leu Asp Phe Asn Asn Leu Asn 
Gly Glu 
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Asp Gin Asp lie Leu Met Glu Asn Asn Leu Arg Arg P/b 
Asn Leu 

Glu Ala Phe Asn Arg Ala Val Lys Ser Leu Gin Asn/Ala 
Ser Gly 

5 lie Glu Ala lie Leu Arg Asn Leu Val Pro Cys L§^u Pro 
Ser Ala 

Thr Ala Ala Pro Ser Arg His Pro lie Thr Ile/Lys Ala 

Gly Asp 

Trp Gin Glu Phe Arg Glu Lys Leu Thr Phe T/r Leu Val 
10 Thr Leu 

Glu Gin Ala Gin Glu Gin Gin [SEQ ID NO:/77]; 



Asn Cys Ser Asn Met lie Asp Glu/lle lie Thr His 
Leu Lys 

15 Gin Pro Pro Leu .Pro Leu Leu Asp Fh/k Asn Asn Leu Asn 
Gly Glu 

Asp Gin Asp lie Leu Met Glu Asn y^sn Leu Arg Arg Pro 

Asn Leu 

Glu Ala Phe Asn Arg Ala Val L^s Ser Leu Gin Asn Ala 
20 Ser Gly 

lie Glu Ala yie Leu\Arg Asn /Leu Val Pro Cys Leu Pro 
Ser Ala 

Thr Ala Ala/ Pro feer H/s Pro lie Thr lie Lys Ala 

Gly Asp 

25 Trp Gin Glu Phe Arg Glu /Lys Leu Thr Phe Tyr Leu Val 

Ser Leu 

Glu His Ala Gin Glu GJ^ Gin [SEQ ID NO:78]; 



Asn Cys Ser lie/ Met lie Asp Glu lie lie His His 
30 Leu Lys 

Arg Pro Pro Ala Pr^ Leu Leu Asp Pro Asn Asn Leu Asn 
Ala Glu 

Asp Val Asp lie lybu Met Glu Arg Asn Leu Arg Leu Pro 
Asn Leu 

35 Glu Ser Phe Val /Arg Ala Val Lys Asn Leu Glu Asn Ala 
Ser Ala 
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He Glu Ser He Leu Lys Asn Leu Leu Pro Cys Leu Pi 
Leu Ala 

Thr Ala Ala Pro Thr Arg His Pro He His He Lys ^sp 
Gly Asp 

Trp Asn Glu Phe Arg Arg Lys Leu Thr Phe Tyr Le;6 Lys 
Thr Leu 

Glu Asn Ala Gin Ala Gin Gin [SEQ ID NO:79]; 



Asn Cys Ser He Met He Asp Glu He lie His His 



1 0 


Leu 


T ,\7 

J— 1 _y o 




Arg 


Pro 




C 

O C J_ 


\3 X Ll 










Asn 


Leu 


1 s 


J-icr Li 






Q ca r* 
O c X. 






± ± e 


Pin 




Leu 


riXa 




i nr 


Axa 


9 n 


<a± y 


Asp 




Trp 


Asn 




Thr 


Leu 




Glu 


Asn 


25 




As] 




Leu 


Lys 




Val 


Pro 




Ser 


Glu 




Asp 


Met 


30 


Asn 


Leu 




Leu 


Ala 




Ser 


Ala 




He 


Glu 




Leu 


Ala 


35 


Thr 


Ala 




Gly 


Asp 



Leu/Leu Pro Cys Leu Pro 



Gin 



Arg Ly^ Leu Thr Phe Tyr Leu Lys 
iGln Qfln [SEQ ID NO:80]; 



?er He Mpt He Asp Glu He He His His 
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Trp Asn Glu Phe Arg Arg Lys Leu Thr Phe Tyr Leu Ly/: 
Thr Leu 

Glu Asn Ala Gin Ala Gin Gin [SEQ ID N0:81]; 



5 Met 
His 
Lys 
Asn 
Glu 

10 Pro 
Leu 
Ala 
Gly 
Pro 

15 Ala 
Ala 
Asp 
Val 
Leu 

20 

Met 
His 
Lys 
Asn 

25 Glu 
Pro 
Leu 
Ala 
Gly 

30 Pro 
Ala 
Ala 
Asp 
Val 

35 Leu 



Ala Asn Cys Ser Asn Met lie Asp Glu lie I/e Thr 
Leu 

Gin Pro Pro Leu Pro Leu Leu Asp Phe Asn/Asn Leu 

Gly 

Asp Gin Asp lie Leu Met. Glu Asn Asn I^u Arg Arg 

Asn 

Glu Ala Phe Asn Arg Ala Val Lys Se/ Leu Gin Asn 
Ser 

lie Glu Ala lie Leu Arg Asn Leu ^In Pro Cys Leu 
Ser 

Thr Ala Ala Pro Ser Arg His P^b lie lie He Lys 
Gly 

Trp Gin Glu Phe Arg Glu Lys/Leu Thr Phe Tyr Leu 
Thr 

Glu Gin Ala..J3J-n Glu Gin G/n [SEQ ID NO:82]; 




^sn Metir He Asp Glu He He Thr 
-ro zeu Leu Asp Phe Asn Asn Leu 



Ala Asr 
Leu 
Gin 
Gly 

Asp Gin Asp He Le^ Met Glu Asn Asn Leu Arg Arg 

Asn 

Glu Ala Phe Asn y^rg Ala Val Lys Ser Leu Gin Asn 

Ser 

He Glu Ala Ily^ Leu Arg Asn Leu Val Pro Cys Leu 
Ser 

Thr Ala Ala ^ro Ser Arg His Pro He Thr He Lys 
Gly 

Trp Gin Glyf Phe Arg Glu Lys Leu Thr Phe Tyr Leu 

Thr 

Glu Gin rfla Gin Glu Gin Gin [SEQ ID NO: 83]; 
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Met Ala Asn Cys Ser Asn Met lie Asp Glu lie lie Tl^-r 
His Leu 

Lys Gin Pro Pro Leu Pro Leu Leu Asp Phe Asn Asn yteu 
Asn Gly 

5 Glu Asp Gin Asp lie Leu Met Glu Asn Asn Leu A/g Arg 
Pro Asn 

Leu Glu Ala Phe Asn Arg Ala Val Lys Ser Lei/ Gin Asn 

Ala Ser 

Gly lie Glu Ala lie Leu Arg Asn Leu Val /ro Cys Leu 

10 Pro Ser 

Ala Thr Ala Ala Pro Ser Arg His Pro Thr lie Lys 

Ala Gly 

Asp Trp Gin Glu Phe Arg Glu Lys Leu/Thr Phe Tyr Leu 
Val Ser 

15 Leu Glu His Ala Gin Glu Gin Gin [£EQ ID NO:84]; 



Met Ala Asn Cys Ser lie Met Ilgf Asp Glu lie lie His 

His Leu 

Lys Arg Pro Pro Ala Pro Leu J^eu Asp Pro Asn Asn Leu 
20 Asn Ala 

Glu Asp Val ^§p He Leu Me/ Glu Arg Asn Leu Arg Leu 
Pro Asn 

Leu Glu Srfr Phe\Val Arg /^la -Val Lys Asn Leu Glu Asn 
Ala Ser 

25 Ala He C^lu/Ser tie Leifi Lys Asn Leu Leu Pro Cys Leu 

Pro Leu 

Ala Thr Ala Ala Pro /hr Arg His Pro He His He Lys 

Asp Gly 

Asp Trp Asn Glu Ph/5 Arg Arg Lys Leu Thr Phe Tyr Leu 
30 Lys Thr 

Leu Glu Asn Ala ^In Ala Gin Gin [SEQ ID NO:85]; 



Met Ala Asn Cy/ Ser He Met He Asp Glu He He His 

His Leu 

35 Lys Arg Pro J?ro Asn Pro Leu Leu Asp Pro Asn Asn Leu 

Asn Ser 
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10 



Glu Asp Met Asp .lie Leu Met Glu Arg Asn Leu Arg Th^ 
Pro Asn 

Leu Leu Ala Phe Val Arg Ala Val Lys His Leu Glu ^sn 
Ala Ser 

Ala lie Glu Ser lie Leu Lys Asn Leu Leu Pro C/s Leu 
Pro Leu 

Ala Thr Ala Ala Pro Thr Arg His Pro lie His/lle Lys 

Asp Gly 

Asp Trp Asn Glu Phe Arg Arg Lys Leu Thr 9^e Tyr Leu 
Lys Thr 

Leu Glu Asn Ala Gin Ala Gin Gin [SEQ Ip NO:86]; 



Met Ala Asn Cys Ser lie Met lie Asp yGlu lie lie His 
His Leu 

15 Lys Val Pro Pro Ala Pro Leu Leu A/p Ser Asn Asn Leu 
Asn Ser 

Glu Asp Met Asp lie Leu Met Glu/Arg Asn Leu Arg Leu 

Pro Asn 

Leu Leu Ala Phe Val Arg Ala Vjkl Lys Asn Leu Glu Asn 
20 Ala Ser 

Ala lie G^lfu SerSJle Leu Ly^ Asn Leu Leu Pro Cys Leu 
Pro Leu/ I 

Ala Thy Ala Al^ fro Thr ^rg His Pro lie His lie Lys 

Asp Gly y 

25 Asp Trfc Asij//a<lAaPi>e Ar^ Arg Lys Leu Thr Phe Tyr Leu 

Lys Thr 

Leu Glu Asn Ala Gin Xla Gin Gin [SEQ ID NO:87]; 



Met Ala Asn Cys Se/ lie Met lie Asp Glu lie lie His 
30 His Leu 

Lys Arg Pro Pro ^la Pro Leu Leu Asp Pro Asn Asn Leu 
Asn Ala 

Glu Asp Val Asf> lie Leu Met Glu Arg Asn Leu Arg Leu 

Pro Asn 

35 Leu Glu Ser ^he Val Arg Ala Val Lys Asn Leu Glu Asn 
Ala Ser 
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Gly lie Glu Ala lie Leu Arg Asn Leu Gin Pro Cys Le^ 
Pro Ser 

Ala Thr Ala Ala Pro Ser Arg His Pro lie lie Ile/Lys 
Ala Gly 

Asp Trp Gin Glu Phe Arg Glu Lys Leu Thr Phe T/r Leu 
Val Thr 

Leu Glu Gin Ala Gin Glu Gin Gin [SEQ ID NO:;88]; 



Met Ala Asn Cys Ser lie Met lie Asp Glu l/Le lie His 

10 His Leu 

Lys Arg Pro Pro Asn Pro Leu Leu Asp Pr^ Asn Asn Leu 
Asn Ser 

Glu Asp Met Asp lie Leu Met Glu Arg y^sn Leu Arg Thr 
Pro Asn 

15 Leu Leu Ala. Phe Val Arg Ala Val L/s His Leu Glu Asn 
Ala Ser 

Gly lie Glu Ala lie Leu Arg Asr/Leu Gin Pro Cys Leu 

Pro Ser 

Ala Thr Ala Ala Pro Ser Arg l/is Pro lie lie lie Lys 
20 Ala Gly 

Asp Trp Gin Glu Phe Arg Glyf Lys Leu Thr Phe Tyr Leu 
Val Thr 

Leu Glu GTn ^a Gin Glu «ln Gin [SEQ ID NO:89]; 

25 Met Alk AsiJ Cyl Ser II/ Met He Asp Glu He He His 
His Leu / 

Lys vkl P^p^^^ro Ala /ro Leu Leu Asp Ser Asn Asn Leu 
Asn Ser^ 

Glu Asp Met Asp 11^ Leu Met Glu Arg Asn Leu Arg Leu 
30 Pro Asn 

Leu Leu Ala Phe yal Arg Ala Val Lys Asn Leu Glu Asn 
Ala Ser 

Gly He Glu Al^ He Leu Arg Asn Leu Gin Pro Cys Leu 
Pro Ser 

35 Ala Thr Ala T^La Pro Ser Arg His Pro He He He Lys 
Ala Gly 
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Asp Trp Gin Glu Phe Arg Glu Lys Leu Thr Phe Tyr Leu 
Val Thr 

Leu Glu Gin Ala Gin Glu Gin Gin [SEQ ID NO: 90]; 



5 Met Ala Asn Cys Ser lie Met lie Asp Glu lie lie Jkis 
His Leu 

Lys Arg Pro Pro Ala Pro Leu Leu Asp Pro Asn A^ Leu 

Asn Ala 

Glu Asp Val Asp lie Leu Met Glu Arg Asn Leu /krg Leu 

10 Pro Asn 

Leu Glu Ser Phe Val Arg Ala Val Lys Asn L^fta Glu Asn 
Ala Ser 

Gly lie Glu Ala lie Leu Arg Asn Leu Val/Pro Cys Leu 
Pro Ser 

15 Ala Thr Ala Ala Pro Ser Arg His Pro iJLe Thr lie Lys 
Ala Gly 

Asp Trp Gin Glu Phe Arg Glu Lys Lei/ Thr Phe Tyr Leu 

Val Thr 

Leu Glu Gin Ala Gin Glu Gin Gin /SEQ ID N0:91]; 

20 

Met Ala Asn Cys Ser lie Met II/ Asp Glu lie lie His 
His Leu 

Lys Val Pror Pro \la Pro Leu 
Asn Ser / 

2 5 Glu Asp Met Asji> l\.e Leu Me/ Glu Arg Asn Leu Arg Leu 
Pro Asn / V 

Leu Leu \A]^^^,/?TAe Val^ ^la Val Lys Asn Leu Glu Asn 

Ala Ser 

Gly lie Glu Ala lie Leyf Arg Asn 
30 Pro Ser 

Ala Thr Ala Ala Pro gfer Arg His 
Ala Gly 

Asp Trp Gin Glu Ph^ Arg Glu Lys Leu Thr Phe Tyr Leu 
Val Thr 

35 Leu Glu Gin Ala Gtn Glu Gin Gin [SEQ ID NO:92]; 



Leu Asp Ser Asn Asn Leu 



Leu Val Pro Cys Leu 



Pro lie Thr lie Lys 



10 



15 
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Met Ala Asn Cys Ser lie Met lie Asp Glu lie lie h/s 
His Leu 

Lys Arg Pro Pro Asn Pro Leu Leu Asp Pro Asn Asn yLeu 
Asn Ser 

Glu Asp Met Asp lie Leu Met Glu Arg Asn Leu Arj§ Thr 
Pro Asn 

Leu Leu Ala Phe Val Arg Ala Val Lys His Leu ^lu Asn 

Ala Ser 

Gly lie Glu Ala lie Leu Arg Asn Leu Val Pi^fo Cys Leu 

Pro Ser 

Ala Thr Ala Ala Pro Ser Arg His Pro Ile/Thr lie Lys 
Ala Gly 

Asp Trp Gin Glu Phe Arg Glu Lys Leu T/r Phe Tyr Leu 
Val Ser 

Leu Glu His Ala Gin Glu Gin Gin [SEO ID NO:93]; 



Met Ala Asn Cys Ser lie Met lie ^sp Glu lie lie His 

His Leu 

Lys Val Pro Pro Ala Pro Leu Leyf Asp Ser Asn Asn Leu 
20 Asn Ser 

Glu Asp Met y^sp IJ\e Leu Met )6lu Arg Asn Leu Arg Leu 
Pro Asn 

Leu Leu Al^ Phe tfat 
Ala Ser 
25 Gly lie Glih 

Pro Ser 

Ala Thr Ala Ala Pro Sejt Arg His 

Ala Gly 

Asp Trp Gin Glu Phe j^rg Glu Lys Leu Thr Phe Tyr Leu 
30 Val Ser 

Leu Glu His Ala Gli/ Glu Gin Gin [SEQ ID NO:94]; 



Lys Asn Leu Glu Asn 



Leu Val Pro Cys Leu 



Pro lie Thr lie Lys 



Met Ala Asn Cys :^r lie Met lie Asp Glu lie lie His 
His Leu 

35 Lys Arg Pro Pro/ Asn Pro Leu Leu Asp Pro Asn Asn Leu 
Asn Ser 



9 *«!inM 4LiJ^ ^illt! 
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Glu Asp Met Asp lie Leu Met Glu Arg Asn Leu Arg Th^ 

Pro Asn 

Leu Leu Ala Phe Val Arg Ala Val Lys His Leu Glu ^sn 

Ala Ser 

5 Gly lie Glu Ala lie Leu Arg Asn Leu Val Pro Leu 

Pro Ser 

Ala Thr Ala Ala Pro Ser Arg His Pro lie Thr /Tie Lys 

Ala Gly 

Asp Trp Gin Glu Phe Arg Glu Lys Leu Thr Pj^e Tyr Leu 

10 Val Thr 

Leu Glu Gin Ala Gin Glu Gin Gin [SEQ ID/NO: 95]; and 



Met Ala Asn Cys Ser lie Met lie Asp G/u lie lie His 
His Leu 

15 Lys Arg Pro Pro Ala Pro Leu Leu Asf/ Pro Asn Asn Leu 
Asn Ala 

Glu Asp Val Asp lie Leu Met Glu ^g Asn Leu Arg Leu 

Pro Asn 

Leu Glu Ser Phe Val Arg Ala Va/ Lys Asn Leu Glu Asn 
20 Ala Ser 

Gly lie Glu Alalle Leu Arg /sn Leu Val Pro Cys Leu 
Pro Ser \ 

Ala Thr Ala Ala/ Pro Ser Ary§ His Pro lie Thr lie Lys 
Ala Gly / I \ 
25 Asp Trp Glnj GlJ P^ Arg yGlu Lys Leu Thr Phe Tyr Leu 
Val Ser I j"^ 

Leu Glu His Ala Gin Q\h Gin Gin [SEQ ID NO: 96]. 



30 Met Ala Asn Cys Ser /le Met lie Asp Glu lie lie His 
His Leu 



35 



Lys Arg Pro Pro Al^'Pro Leu Leu Asp Pro Asn Asn Leu 
Asn Ala 



Glu Asp Val Asp 
Ser Asn 



fie Leu Met Asp Arg Asn Leu Arg Leu 



Leu Glu Ser Ph/& Val Arg Ala Val Lys Asn Leu Glu Asn 
40 Ala Ser 



.11. O O JL. 3 '1 
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Gly lie Glu Ala lie Leu Arg Asn Leu Gin Pro Cys 
Pro Ser 



Le/ 



10 



15 



30 



35 



Ala Thr Ala Ala Pro Ser Arg His Pro lie lie lie /Liys 
Ala Gly 

Asp Trp Gin Glu Phe Arg Glu Lys Leu Thr Phe T/r Leu 
Val Thr 

Leu Glu Gin Ala Gin Glu Gin Gin [SEQ ID NO./ 296] 

Met Ala Asn Cys Ser lie Met lie Asp Glu P^a. lie His 
His Leu 

Lys Arg Pro Pro Ala Pro Ser Leu Asp Pr9^ Asn Asn Leu 
Asn Asp 



Glu Asp Met Ser lie Leu Met Glu Arg ^Asn Leu Arg Leu 
20 Pro Asn 

Leu Glu Ser Phe Val Arg Ala Val l/s Asn Leu Glu Asn 
Ala Ser 

25 Gly lie Glu Ala lie Leu Arg Asn/Leu Gin Pro Cys Leu 
Pro Ser 

Ala Thr Ala Ala Prcy^r Arg Ijfi!s Pro lie lie lie Lys 
Ala Gly 



Asp Trp Gin Glu 
Val Thr 

Leu Glu Gin Ala 




g Gly Lys Leu Thr Phe Tyr Leu 
Glu /in Gin [SEQ ID NO.: 300] 



40 



45 



Met Ala Asn Cys Ser I/e Met lie Asp Glu lie lie His 
His Leu 

Lys Arg Pro Pro Ala/ Pro Leu Leu Asp Pro Asn Asn Leu 
Asn Asp 

Glu Asp Met Ser lyle Leu Met Glu Arg Asn Leu Arg Leu 
Pro Asn 



Leu Glu Ser Phe/ Val Arg Ala Val Lys Asn Leu Glu Asn 
Ala Ser 



50 Gly lie Glu A/a lie Leu Arg Asn Leu Gin Pro Cys Leu 
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10 



15 



20 



25 



Pro Ser 

Ala Thr Ala Ala Pro Ser Arg His Pro lie lie lie 

Ala Gly 

Asp Trp Gin Glu Phe Arg Glu Lys Leu Thr Phe Tyr/Leu 

Val Thr 

Leu Glu Gin Ala Gin Glu Gin Gin [SEQ ID NO.:/301] 

Met Ala Asn Cys Ser lie Met lie Asp Glu lyi lie His 
His Leu 

Lys- Arg Pro Pro Ala Pro Leu Leu Asp Prc^Asn Asn Leu 
Asn Ala 

Glu Asp Val Asp lie Leu Met Asp Arg ^sn Leu Arg Leu 
Pro Asn 

Leu Glu Ser Phe Val Arg Ala Val Ly>5 Asn Leu Glu Asn 
Ala Ser 

Gly lie Glu Ala lie Leu Arg Asn^Leu Gin Pro Cys Leu 

Pro Ser 

Ala Thr Ala Ala Pro Ser Arg h/s Pro lie lie lie Lys 

Ala Gly 



Asp Trp Gin Glu J^rg Gli/ Lys Leu Thr Phe Tyr Leu 

30 Val Thr 

Leu Glu Gin Ala /Gin jGlu ^In Gin [SEQ ID NO.: 308] 



35 



40 



45 



Met Ala Asn Cys Ser Il;§ Met lie Asp Glu lie lie His 
His Leu 

Lys Arg Pro Pro Ala ^ro Leu Leu Asp Pro Asn Asn Leu 
Asn Asp 

Glu Asp Val Ser l/e Leu Met Glu Arg Asn Leu Arg Leu 
Pro Asn 

Leu Glu Ser Phe/Val Arg Ala Val Lys Asn Leu Glu Asn 
Ala Ser 

Gly lie Glu A/a lie Leu Arg Asn Leu Gin Pro Cys Leu 
Pro Ser 



50 Ala Thr Ala /Ala Pro Ser Arg His Pro lie lie lie Lys 
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Ala Gly 



Asp Trp Gin Glu Phe Arg Glu Lys Leu Thr Phe Tyr 

Val Thr 

Leu Glu Gin Ala Gin Glu Gin Gin [SEQ ID NO. : 30^9] 



Met Ala Asn Cys Ser lie Met lie Asp Glu lie /le His 

10 His Leu 

Lys Arg Pro Pro Ala Pro Leu Leu Asp Pro As/i Asn Leu 

Asn Asp 

15 Glu Asp Met Ser lie Leu Met Glu Arg Asn/Leu Arg Leu 

Pro Asn 



20 



Leu Glu Ser Phe Val Arg Ala Val Lys ^sn Leu Glu Asn 
Ala Ser 

Gly lie Glu Ala lie Leu Arg Asn L^ Gin Pro Cys Leu 
Pro Ser 



Ala Thr Ala Ala Pro Ser Arg His/Pro lie lie lie Lys 
25 Ala Gly 

Asp Trp Gin Glu Phe Arg Glu Jfys Leu Thr Phe Tyr Leu 
Val Thr 

30 Leu Glu Gin A^^^ Gin Glu G3/{i Gin [SEQ ID NO.: 310] 



Met Ala Tyr) 
Lys Asn 

35 Cys Ser 11^ 
Arg Pro 



40 



ProrGlu Thr /Asp Tyr Lys Asp Asp Asp Asp 
MeH Ile^Ajfep Glu lie lie His His Leu Lys 



Pro Ala Pro Leu Lei/ Asp Pro Asn Asn Leu Asn Ala Glu 
Asp Val 

Asp lie Leu Met /lu Arg Asn Leu Arg Leu Pro Asn Leu 
Glu Ser 



Phe Val Arg Al^ Val Lys Asn Leu Glu Asn Ala Ser Gly 

45 lie Glu 

Ala lie Leu /rg Asn Leu Gin Pro Cys Leu Pro Ser Ala 

Thr Ala 



50 Ala Pro Set Arg His Pro lie lie lie Lys Ala Gly Asp 
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Trp Gin 



Glu Phe Arg Glu Lys Leu Thr Phe Tyr Leu Val Thr 

Glu Gin 

Ala Gin Glu Gin Gin [SEQ ID NO.: 315] 



Met 
10 Lys 

Cys 
Arg 

15 Pro 
Asp 

Asp 
Leu 



20 



Phe 
He 



Ala Tyr Pro Glu Thr Asp Tyr Lys Asp Asp ^sp Asp 
Asn 

Ser He Met He Asp Glu He He His hi/.s Leu Lys 
Pro 

Asn Pro Leu Leu Asp Pro Asn Asn Le;^ Asn Ser Glu 
Met 

He Leu Met Glu Arg Asn Leu Arg/Thr Pro Asn Leu 
Ala 

Val Arg Ala Val Lys His Leu (/lu Asn Ala Ser Gly 
Glu 



Ala 
25 Thr 

Ala 
Trp 



He Leu Arg Asn Leu Gin Pig^ Cys Leu Pro 
Ala 



Ser Ala 



Ala Gin Glu Gin Gin [^fEQ ID NO. : 316] 
/Asn 



30 


Glu 


Phe 




Glu 


Gin 




Ala 


Gin 


35 


Met 


Ala 




His 


Leyf 




Lys 


Ij/e 




Asn 


S^r 


40 








Glu 


Asp 




Pro 


Asn 




Leu 


Leu 


45 


Ala 


Ser 




Gly 


He 




Pro 


Ser 


50 


Ala 


Thr 



Pro Ser Arg His Pro Il^Ile He Lys Ala Gly Asp 
Gin 

c Phe Tyr Leu Val Thr Leu 



Cys Ser /He Met He Asp Glu Leu He His 
Pro Aetl Pro Ser Leu Asp Ser Ala Asn Leu 



50 Ala Thr Ma Ala Pro Ser Arg His Pro He He He Lys 
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Ala Gly 

Asp Trp Gin Glu Phe Arg Glu Lys Leu Thr Phe Tyr Lei 

Val Thr 



Leu Glu Gin Ala Gin Glu Gin Gin [SEQ ID NO, 
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28. A pharmaceutical composition tor/ the 
treatment of hematopoietic cell deficiencies 

10 comprising a therapeutically effective amouint of a 

mutant human interleukin-3 polypeptide se]^cted from 
the group consisting of a polypeptide of/claim 1, a 
polypeptide of claim 2, a polypeptide cA claim 3, a 
polypeptide of claim 4, a polypeptide /of claim 5, a 

15 polypeptide of claim 6, a polypeptide of claim 7, a 
polypeptide of claim 8, a polypept i/de of claim 9, a 
polypeptide of claim 10, a polypeptide of claim 11, a 
polypeptide of claim 12, a polyn/eptide of claim 13, a 
polypeptide of claim 14, a pol^eptide of claim 15, a 

20 polypeptide of claim 16, a polypeptide of claim 17; a 
polypeptide of claim 18, a paflypeptide of claim 19, a 
polypeptide off. \:laim 20, a Polypeptide of claim 21, a 
polypeptide /of cj_aim 22, a/polypeptide of claim 23, a 
polypeptide^ of A: laim 24, / polypeptide of claim 25, a 

25 polypeptide ofjfclaim 26^nd a polypeptide of claim 27, 
and a phaJmace/iVig^rMTy Acceptable carrier. 



30 



35 



29. A pharmaceutical composition according 
to Claim 28 for th/ treatment of hematopoietic cell 
deficiencies comprising a therapeutically effective 
amount of a polypeptide having an amino acid sequence 
corresponding t,p SEQ ID NO: 88 and a pharmaceutically 
acceptable car/ier , 

30/ A pharmaceutical composition according 
to Claim 28/for the treatment of hematopoietic cell 
def icienciflss comprising a therapeutically effective 
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amount of a polypeptide having an amino acid sequenc 
corresponding to SEQ ID NO: 89 and a pharmaceutical^; 
acceptable carrier . 



10 



31. A pharmaceutical composition according 
to Claim 28 for the treatment of hematopoietic o/fell 
deficiencies comprising a therapeutically effeartive 
amount of a polypeptide having an amino acid /equence 
corresponding to SEQ ID NO: 90 and a pharmac^tically 
acceptable carrier. 



15 



32. A pharmaceutical composit/on according 
to Claim 28 for the ' treatment of hematopoietic cell 
deficiencies comprising a therapeutic^ly effective 
amount of a polypeptide selected froijr the group 
consisting of 



20 



25 



a polypeptide having an amino acxy sequence corresponding 
to SEQ ID NO: 66; 

a polypeptide having an amino/acid sequence corresponding 
to SEQ ID NO: 67; 




aving an a^ino acid sequence corresponding 



a polype 
to SEQ 



a polypej^t^de having Jkn amino acid sequence corresponding 
to SEQ ID NO: 69; 



30 



a polypeptide hav/ng an amino acid sequence corresponding 
to SEQ ID NO:70;> 



35 



a polypeptide /laving an amino acid sequence corresponding 
to SEQ ID NOiAl; 

a polypeptjj&e having an amino acid sequence corresponding 
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to SEQ ID NO:72; 



a polypeptide having an amino acid sequence correspon^ng 
to SEQ ID NO:73; 

a polypeptide having an amino acid sequence corres/)onding 
to SEQ ID NO:74; 



10 



a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO:75; 



a polypeptide having an amino acid sequenc^ corresponding 
to SEQ ID NO:76; 



15 



a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO:77; 



20 



25 



a polypeptide having an amino acic/ sequence corresponding 
to SEQ ID NO:78; 

a polypeptide paving an amino^cid sequence corresponding 
to SEQ ID 



a polype 
to SEQ I 




a ving an aofino acid sequence corresponding 



a polypeptide having fr\ amino acid sequence corresponding 
to SEQ ID NO:81; 



30 



a polypeptide hav^g an amino acid sequence corresponding 
to SEQ ID NO:82; 



35 



a polypeptide naving an amino acid sequence corresponding 
to SEQ ID N0:£3; 

a polypeptide having an amino acid sequence corresponding 
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to SEQ ID NO:84; 



a polypeptide having an amino acid sequence correspondii; 
to SEQ ID NO:85; 

a polypeptide having an amino acid sequence correspqfiding 
to SEQ ID NO:86; 



10 



a polypeptide having an amino acid sequence cor^ifesponding 
to SEQ ID NO:87; 



a polypeptide having an amino acid sequence/corresponding 
to SEQ ID N0:91; 



15 



a polypeptide having an amino acid 
to SEQ ID NO:92; 



corresponding 



20 



25 



a polypeptide having an amino acic/ sequence corresponding 
to SEQ ID NO: 93; 



a polypepti' 
to SEQ ID 1^:94; 

a polypep 
to SEQ ID 




ing an amino/acid sequence corresponding 



ing an a^ino acid sequence corresponding 



a polypeptide having yen amino acid sequence corresponding 
to SEQ ID NO:96; 



30 



a polypeptide ha\^ng an amino acid sequence corresponding 
to SEQ ID NO:25E 



35 



a polypeptide/having an amino acid sequence corresponding 
to SEQ ID N<y259; 

a polypepmde having an amino acid sequence corresponding 



to SEQ ID NO:260; 



a polypeptide having an amino acid sequence correspondir/g 
to SEQ ID NO:261; 

a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO:262; 

a polypeptide having an amino acid sequence coj^esponding 
to SEQ ID NO:263; 

a polypeptide having an amino acid sequen(^ corresponding 
to SEQ ID NO:278; 

a polypeptide having an amino acid se^ence corresponding 
to SEQ ID NO:279; 

a polypeptide having an amino acjyfl sequence corresponding 
to SEQ ID NO:314; 

a polypeptide having an amin^ acid sequence corresponding 
to SEQ ID^ NO:313; 

a polypfeptid^ having an^mino acid sequence corresponding 
to SEQ llD NOlSie; 

a polypeptide havii^ an amino acid sequence corresponding 
to SEQ ID NO:264; 

a polypeptide living an amino acid sequence corresponding 
to SEQ ID NO: 2^5; . 

a polypept^e having an amino acid sequence corresponding 
to SEQ Id/^0:2 66; 



a polypeptide having an amino acid sequence corresponding 
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to SEQ ID NO:267; 



a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO:268; 

a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO:269; 



10 



a polypeptide having an amino acid sequence corr^ponding 
to SEQ ID NO:270; 



a polypeptide having an amino acid sequence^orresponding 
to SEQ ID NO:271; 



15 



a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO:272; 



20 



a polypeptide having an amino aci^ sequence corresponding 
to SEQ IGT NfO:2Te; 




25 



having an amin/ acid sequence corresponding 



a polypeptide having an^mino acid sequence corresponding 
to SEQ ID NO:275; 



30 



a polypeptide haviryg an amino acid sequence corresponding 
to SEQ ID NO:276; 



a polypeptide/having an amino acid sequence corresponding 
to SEQ ID NQ?277; 



35 



a polypep/ide having an amino acid sequence corresponding 
to SEQ lk> NO: 280; 



# 
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a polypeptide having an amino acid sequence correspondinj 
to SEQ ID NO:281; 

a polypeptide having an amino acid sequence 
to SEQ ID NO:282; 

a polypeptide having an amino acid sequence cor^ffesponding 
to SEQ ID NO:283; 

a polypeptide having an amino acid sequenc^ corresponding 
to SEQ ID NO: 284; 



a polypeptide having an amino acid se^ 
to SEQ ID NO: 285; 



corresponding 



a polypeptide having an amino acj/a sequence corresponding 
to SEQ ID NO:28j 



30 




a polypepti 
to SEQ ID 



a polypep 
to SEQ ID 




g an amincr acid sequence corresponding 



an amino acid sequence corresponding 



a polypeptide having/an amino acid sequence corresponding 
to SEQ ID NO:289; 

a polypeptide ha^ng an amino acid sequence corresponding 
to SEQ ID NO: 2 9; 



a polypeptide having an amino acid sequence corresponding 
to SEQ ID /o:300; 



35 



a polypeptide having an amino acid sequence corresponding 
to SEC/ ID NO:301; 
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a polypeptide having an amino acid sequence correspondir 
to SEQ ID NO : 302; 

a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO: 303; 

a polypeptide having an amino acid sequence co^ftesponding 
to SEQ ID NO: 304; 

a polypeptide having an amino acid sequenj^ corresponding 
to SEQ ID NO: 305; 



a polypeptide having an amino acid 
to SEQ ID NO: 306; 



corresponding 



a polypeptide 
to SEQ ID NO 



an amino a/id sequence corresponding 
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a polypepti 
to SEQ ID NOT308; 




am/no acid sequence corresponding 



a polypeptide having ^ amino acid sequence corresponding 
to SEQ ID NO: 309; 

a polypeptide ha'^ng an amino acid sequence corresponding 
to SEQ ID N0:3l/; 

a polypeptide having an amino acid sequence corresponding 
to SEQ ID bro:311; 



35 



a polypeptide having an amino acid sequence corresponding 
to SHQ ID NO: 312; 

a /)olypeptide having an amino acid sequence corresponding 
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to SEQ ID NO:313; 



a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO: 314; 

a polypeptide having an amino acid sequence corre^onding 
to SEQ ID NO: 317; 



10 



a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO: 318; 



a polypeptide having an amino acid sequ^ce corresponding 
to SEQ ID NO: 319; 



15 



a polypeptide having an amino acid yeequence corresponding 
to SEQ ID NO: 320; 



20 



a polypeptide ynavini^ an amino /cid sequence corresponding 
to SEQ ID N0^321; 

a polypeptfi.de ha^jing an aij&no acid sequence corresponding 
to SEQ ID p^O: 3^ 



25 



a polypeptide having yan amino acid sequence corresponding 
to SEQ ID NO: 323; 



a polypeptide hayang an amino acid sequence corresponding 
to SEQ ID NO:32/; 



30 



a polypeptides having an amino acid sequence corresponding 
to SEQ ID n/:325; 



35 



a polynfeptide having an amino acid sequence corresponding 
to SEy ID NO: 326; 
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and a pharmaceutically acceptable carrier. 



33. A method of stimulating the producti^ 
of hematopoietic cells which comprises administer j/ig a 
5 therapeutically effective amount of a mutant human 

interleukin-3 polypeptide selected from the group consist/ng of a 
polypeptide of claim 1, a polypeptide of claim 2, a polypeptide 
of claim 3, a polypeptide of claim 4, a polypeptide of /claim 5, a 
polypeptide of claim 6, a polypeptide of claim 7, a j^lypeptide 
10 of claim 8, a polypeptide of claim 9, a polypeptide /of claim 10, 
a polypeptide of claim 11, a polypeptide of claim a 
polypeptide of claim 13, a polypeptide of claim a4 , a polypeptide 
of claim 15, a polypeptide of claim 16, a polypeptide of claim 
17; a polypeptide of claim 18, a polypeptide yof claim 19, a 
15 polypeptide of claim 20, a polypeptide of cJ^im 21, a polypeptide 
of claim 22, a polypeptide of claim 23, a ^polypeptide of claim 
24, a polypeptide of claim 25, a polypep/ide of claim 26, a 
polypeptide of clainjxSTT^o a patient/ in need of such 
treatment . 

20 

:iethod acco/ding to claim 33 of 
stimulatinci the /pVj^duction 6f hematopoietic cells 
which comptise*^ administea^ng a therapeutically 
effective amount of a powpeptide having an amino acid 
25 sequence corresponding l/o SEQ ID NO: 88. 




30 



35. A methi^d according to claim 33 of 
stimulating the pro<±fiction of hematopoietic cells 
which comprises administering a therapeutically 
effective amount at a polypeptide having an amino acid 
sequence correspgriding to SEQ ID NO: 89. 



35 



36. /A method according to claim 33 of 
stimulating t^e production of hematopoietic cells 
which comprisres administering a therapeutically 
effective ai/ount of a polypeptide having an amino acid 



10 
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35 
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sequence corresponding to SEQ ID NO: 90. 

37 . A method according to claim 33 of 
stimulating the production of hematopoietic celJ 
which comprises administering a therapeutically 
effective amount of a polypeptide selected fi^om the 
group consisting of 



a polypeptide having an amino acid 
to SEQ ID NO: 66; 



corresponding 



a polypeptide having an amino acid sequence corresponding 
to SEQ ID N0:67; 

a polypeptide having an amino ac±^ sequence corresponding 
to SEQ ID N0:68j 



a polypeptid 
to SEQ ID Ni 

a polypepti 
to SEQ ID NO:70; 



amin<y acid sequence corresponding 




acid sequence corresponding 



a polypeptide having an amino acid sequence corresponding 
to SEQ ID N0:71; 

a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO:?/; 

a polypeptidfe having an amino acid sequence corresponding 
to SEQ ID y0:73; 

a polypeptide having an amino acid sequence corresponding 
to SEQ Ad NO: 74; • 

a po^peptide having an amino acid sequence corresponding 
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to SEQ ID NO: 75; 



a polypeptide having an amino acid. sequence corresponding 
to SEQ ID NO:76; 

a polypeptide having an amino acid sequence correspgfiding 
to SEQ ID NO:77; 



10 



a polypeptide having an amino acid sequence cor/esponding 
to SEQ ID NO:78; 



a polypeptide having an amino acid sequenc^ corresponding 
to SEQ ID NO:79; 



15 



a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO:80; 



20 



25 



a polypeptide ha^i^q^ an amino acijf sequence corresponding 
to SEQ ID NO; 



a polypep^ 
to SEQ I 




an aminof acid sequence corresponding 



a polypeptide having an ^mino acid sequence corresponding 
to SEQ ID NO:83; 



a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO:84; 



30 



a polypeptide h^ing an amino acid sequence corresponding 
to SEQ ID NO: 856 



35 



a polypeptide having an amino acid sequence corresponding 
to SEQ ID ^0:86; 

a polypeptide having an amino acid sequence corresponding 
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to SEQ ID NO:87; 

a polypeptide having an amino acid sequence correspondii 
to SEQ ID N0:91; 

a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO:92; 



a polypeptide having an amino acid sequence 
to SEQ ID NO:93; 



sponding 



a polypeptide having an amino acid sequenc^ corresponding 
to SEQ ID NO:94; 

a polypeptide having an amino acid secj^ence corresponding 
to SEQ ID NO:95; 

a polypeptide having a\i amino aci(/ sequence corresponding 
to SEQ ID NO:96; 




a polypeptide hj 
to SEQ ID NO: 2 




n amino/ acid sequence corresponding 



a polypeptide having an ^ino acid sequence corresponding 
to SEQ ID NO: 259; 

a polypeptide having Jkn amino acid sequence corresponding 
to SEQ ID NO:260; 

a polypeptide ha\^ng an amino acid sequence corresponding 
to SEQ ID NO: 261 

a polypeptid^having an amino acid sequence corresponding 
to SEQ ID NO/^262; 

a polypef^ide having an amino acid sequence corresponding 
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to SEQ ID NO:263; 



a polypeptide having an amino acid sequence correspondir^g 
to SEQ ID NO: 278; 

a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO:279; 



10 



a polypeptide having an amino acid sequence corj^sponding 
to SEQ ID NO: 314; 



15 



20 



a polypeptide having an amino acid sequenge corresponding 
to SEQ ID NO: 315; 

a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO: 316; 



a polypeptide 
to SEQ ID NO 



a polypepti 
to SEQ ID N' 




^an amino a/id sequence corresponding 



am^o acid sequence corresponding 



25 



a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO: 266; 



30 



a polypeptide havjyhg an amino acid sequence corresponding 
to SEQ ID NO: 267; 

a polypeptide paving an amino acid sequence corresponding 
to SEQ ID N0^68; 



35 



a polypept/de having an amino acid sequence corresponding 
to SEQ Id/nO:269; 



a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO:270; / 



a polypeptide having an amino acid sequence correspybnding 
to SEQ ID NO:271; 

a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO: 272; 

a polypeptide having an amino acid sequenc^ corresponding 
to SEQ ID NO:273; 

a polypeptide having an amino acid secjifience corresponding 
to SEQ ID NO:274; 



a polypeptide h^in^ an amino acijf sequence corresponding 
to SEQ ID NO ; 2/5; 

a polypeptide havi^^ an amino/acid sequence corresponding 
to SEQ ID Nq:276; 



a polypeptide having an anano acid sequence corresponding 
to SEQ ID NO:277; 

a polypeptide having amino acid sequence corresponding 
to SEQ ID NO:280; 

a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO:281;> 



a polypeptide hfaving an amino acid sequence corresponding 
to SEQ ID NO:/82; 



a polypeptide having an amino acid sequence corresponding 
to SEQ ID /o:283; 
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a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO:284; 



a polypeptide having an amino acid sequence corresp/Dnding 
to SEQ ID NO:285; 



10 



a polypeptide having an amino acid sequence cor/esponding 
to SEQ ID NO:286; 



a polypeptide having an amino acid sequence/ corresponding 
to SEQ ID NO:287; 



15 



20 



25 



a polypeptide having an amino acid seq^nce corresponding 
to SEQ ID NO:2a8-;N 



a polype 
to SEQ 




an amino acicy sequence corresponding 



ving an amino/acid sequence corresponding 



a polypeptide having an ajfnino acid sequence corresponding 
to SEQ ID NO:300; 



a polypeptide having Jkn amino acid sequence corresponding 
to SEQ ID NO:301; 



30 



a polypeptide hav/ng an amino acid sequence corresponding 
to SEQ ID NO: 302 



35 



a polypeptide /having an amino acid sequence corresponding 
to SEQ ID No/303; 

a polypept/de having an amino acid sequence corresponding 
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to SEQ ID NO:304; 



a polypeptide having an amino acid sequence correspondi^ 
to SEQ ID NO: 305; 



a polypeptide having an amino acid sequence corresponding 
to SEQ ID NO: 306; 

a polypeptide having an amino acid sequence coryfesponding 
to SEQ ID NO: 307; 

a polypeptide having an amino acid sequenc^ corresponding 
to SEQ ID NO:308; 



a polypeptide having an amino acid seqyfence corresponding 
to SEQ ID NO: 309; 



a polypeptide h 
to SEQ ID NO: 31 

a polypeptide 
to SEQ ID NO: 3 




amino acid/sequence corresponding 



amino y&cid sequence corresponding 



a polypeptide having an arr/no acid sequence corresponding 
to SEQ ID NO: 312; 

a polypeptide having aj^ amino acid sequence corresponding 
to SEQ ID NO: 313; 



a polypeptide havig% an amino acid sequence corresponding 
to SEQ ID NO:314;, 



a polypeptide having an amino acid sequence corresponding 
to SEQ ID N0::n7; 
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a polypeptide having an amino acid sequence correspondi/ig 
to SEQ ID NO:318/ 

a polypeptide having an amino acid sequence corre^onding 
to SEQ ID NO:319; 



a polypeptide having an amino acid 
to SEQ ID NO: 320; 



corresponding 



a polypeptide having an amino acid seqi^nce corresponding 
to SEQ ID NO:321; 

a polypeptide having an amino acid Sequence corresponding 
to SEQ ID NO:32^ 



a polypeptid 
to SEQ ID NO 



cid sequence corresponding 



a polypeptid 
to SEQ ID NO 




no acid sequence corresponding 



a polypeptide having ajl amino acid sequence ^corresponding 
to SEQ ID NO:325; 

a polypeptide haviry^ an amino acid sequence corresponding 
to SEQ ID NO:326; 

to a patient in n^d of such treatment 

38. A/ recombinant DNA sequence comprising 
vector DNA and A DNA that encodes a polypeptide selected 
from the group consisting of a polypeptide of claim 1, a 
polypeptide of cytaim 2, a polypeptide of claim 3, a polypeptide 
of claim 4, a polypeptide of claim 5, a polypeptide of claim 6, a 
polypeptide of /claim 7, a polypeptide of claim 8, a polypeptide 
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of claim 9, a polypeptide of claim 10, a polypeptide of claim If, 
a polypeptide of claim 12, a polypeptide of claim 13, a 
polypeptide of claim 14, a polypeptide of claim 15, a polypen^tide 
of claim 16, a polypeptide of claim 17; a polypeptide of cl/im 
5 18, a polypeptide of claim 19, a polypeptide of claim 20, 

polypeptide of claim 21, a polypeptide of claim 22, a polypeptide 
of claim 23, a polypeptide of claim 24, a polypeptide claim 
25, a polypeptide of claim 26, or a polypeptide of cl/im 27, 

10 39. A recombinant DNA sequence Recording to 

Claim 38 comprising vector DNA and a DNA aaving a 
nucleotide sequence corresponding to SEQ/ID NO: 97. 

40. A recombinant DNA sequerfce according to 
15 Claim 38 comprising vector DNA and a S)NA having a 

nucleotide sequence corresponding to/SEQ ID NO: 100 or 
103. 

41. A yecomt/inant DNA ^equence according to 
2 0 Claim 38 comprising veitor DNA arid a DNA having a 

nucleotide sequ^ce ccprespop^^g to SEQ ID NO: 161. 

42. AX^^g^rombinant /DNA sequence according to 
Claim 38 comprising vector pNA and a DNA selected from 



25 



a DNA having a nucleotid/ sequence corresponding to SEQ ID 
NO: 98; 



30 



a DNA having a nucle/tide sequence corresponding to SEQ ID 
NO: 99; 



a DNA having a ni^leotide sequence corresponding to SEQ ID 
NO:101; 



35 



a DNA having ^ nucleotide sequence corresponding to SEQ ID 
NO: 102; 



10 
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a DNA having a nucleotide sequence corresponding to SEQ /D 
NO: 104; 

a DNA having a nucleotide sequence corresponding to ^EQ ID 
NO:105; 

a DNA having a nucleotide sequence corresponding^ to SEQ ID 
NO:106; 



a DNA having a nucleotide sequence correspcJnding to SEQ ID 
NO:107; 



15 



a DNA having a nucleotide sequence corresponding to SEQ ID 
NO: 108; 



20 



a DNA having a nucleotide sequence/corresponding to SEQ ID 
NO: 109; 

a DNA hav^g a nucleotide sequ/nce corresponding to SEQ ID 
NO: 110; 



25 



a DNA halving ayni 
NO:lll; 



Lde ^sequence corresponding to SEQ ID 



a DNA having a nucleot/de sequence corresponding to SEQ ID 
N0:112; 



30 



a DNA having a nuc/eotide sequence corresponding to SEQ ID 
NO: 113; 



35 



a DNA having a /ucleotide sequence corresponding to SEQ ID 
NO:114; 

a DNA having a nucleotide sequence corresponding to SEQ ID 
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NO: 115; 



35 




a DNA having a nucleotide sequence corresponding to SEQy 
N0:116; 

a DNA having a nucleotide sequence corresponding 
N0:117; 

a DNA having a nucleotide sequence correspondinj^ to SEQ ID 
NO: 118; 



a DNA having a nucleotide sequence corre^onding to SEQ ID 
NO: 119; 

a DNA having a nucleotide sequence 96rresponding to SEQ ID 
NO: 120; 

a DNA having a nucleotide sequ^ce corresponding to SEQ ID 
NO: 121; 



a DNA havj 
NO: 122; 

a DNA ha 
NO: 123; 



a DNA having a 
NO:124; 



ence corresponding to SEQ ID 



de sequence corresponding to SEQ ID 



tide sequence corresponding to SEQ ID 



a DNA having f nucleotide sequence corresponding to SEQ ID 
NO:125; 

a DNA hav^g a nucleotide sequence corresponding to SEQ ID 
NO:126; 
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a DNA having a nucleotide sequence corresponding to SEQ II 
NO: 127; 

a DNA having a nucleotide sequence corresponding to S^Q ID 
NO: 160; 

a DNA having a nucleotide sequence corresponding f.o SEQ ID 
NO: 161; 



10 



a DNA having a nucleotide sequence corresponc^ng to SEQ ID 
NO:398; 



15 



a DNA having a nucleotide sequence corresponding to SEQ ID 
NO:399; 



a DNA having a nucleotide sequence corresponding to SEQ ID 
NO:346; 



20 



a DNA having a nucleotide sequence corresponding to SEQ ID 
NO: 347 



25 



a DNA havinfi a nuclyotide ^quence corresponding to SEQ ID 
NO: 303 " 



a DNA haviB^^ ^/Tjucr^tiyfie sequence corresponding to SEQ ID 
NO:404 



30 



a DNA having a nucl/§otide sequence corresponding to SEQ ID 
NO:405 



a DNA having a ry&cleotide sequence corresponding to SEQ ID 
NO: 332 



35 



a DNA having ya nucleotide sequence corresponding to SEQ ID 
NO:333 
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a DNA having a nucleotide sequence corresponding to SEQ 
NO:334 

a. DNA having a nucleotide sequence corresponding to S'jfQ ID 
NO:335 

a DNA having a nucleotide sequence corresponding jto SEQ ID 
NO:336 

a DNA having a nucleotide sequence correspon^ng to SEQ ID 
NO:337 



15 



a DNA having a nucleotide sequence corijesponding to SEQ ID 
NO:338 



20 



a DNA having a nucle;>trras sequence/corresponding to SEQ ID 
NO:339 

a DNA having ^ nucleot/;flj^ sequence corresponding to SEQ ID 
NO:340 



25 



a DNA havingya nucj^c^tide ysequence corresponding to SEQ ID 
NO:341 



a DNA having a nucleoside sequence corresponding to SEQ ID 
NO:342 



30 



a DNA having a nu/leotide sequence corresponding to SEQ ID 
NO:343 



35 



a DNA having ^ nucleotide sequence corresponding to SEQ ID 
NO:344 

a DNA havi/g a nucleotide sequence corresponding to SEQ ID 
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NO:345 



a DNA having a nucleotide sequence corresponding to SEQ /ID 
NO:348 

a DNA having a nucleotide sequence corresponding tc^^SEQ ID 
NO:349 



10 



a DNA having a nucleotide sequence correspondi/g to SEQ ID 
NO:350 



15 



a DNA having a nucleotide sequence corresponding to SEQ ID 
NO: 352 



a DNA having a nucleotide sequence jforresponding to SEQ ID 
NO:353 



20 



a DNA having a/nucleotdj^e sequ^ce corresponding to SEQ ID 
NO:354 



a DNA having[ a nu^^o/tide /sequence corresponding to SEQ ID 
NO:355 



25 



a DNA having a nucleoside sequence corresponding to SEQ ID 
NO:356 



30 



a DNA having a niycleotide sequence corresponding to SEQ ID 
NO:357 

a DNA having Jk nucleotide sequence corresponding to SEQ ID 
NO: 358 



35 



a DNA ha\^ng a nucleotide sequence corresponding to SEQ ID 
NO: 359 



376 

a DNA having a nucleotide sequence corresponding to SEQ 
NO: 360 

a DNA having a nucleotide sequence corresponding to S^Q ID 
NO:361 

a DNA having a nucleotide sequence corresponding yb SEQ ID 
NO:362 



10 



a DNA having a nucleotide sequence correspond/ng to SEQ ID 
NO:363 



15 



20 



25 



a DNA having a nucleotide sequence corre^onding to SEQ ID 
NO:364 



a DNA having a nucleotide sequence ycorresponding to SEQ ID 
NO:365 



a DNA having a 
NO:366 

a DNA having 
NO:367 




de sequence corresponding to SEQ ID 



tide Sequence corresponding to SEQ ID 



a DNA having a nucleoside sequence corresponding to SEQ ID 
NO:368 



30 



a DNA having a nu/leotide sequence corresponding to SEQ ID 
NO:369 



a DNA having ^ nucleotide sequence corresponding to SEQ ID 
NO:370 



35 



a DNA having a nucleotide sequence corresponding to SEQ ID 
NO:371 



377 



10 



a DNA having a nucleotide sequence corresponding to SEQ 
NO:372 

a DNA having a nucleotide sequence corresponding to /EQ ID 
NO:373 

a DNA having a nucleotide sequence corresponding/to SEQ ID 
NO:374 

a DNA having a nucleotide sequence corresponding to SEQ ID 
NO:375 



15 



a DNA having a nucleotide sequence corr^ponding to SEQ ID 
NO:376 



20 



a DNA having a nucleotide sequenc^ corresponding to SEQ ID 
NO:377 

a DNA having §/nucl^)Eide sequence corresponding to SEQ ID 
NO:378 



25 



a DNA having a n^ijcleoti^ sequence corresponding to SEQ ID 
NO:379 



a DNA having a nucleotide sequence corresponding to SEQ ID 
NO:380 



30 



a DNA having a yhucleotide sequence corresponding to SEQ ID 
NO:381 



35 



a DNA havi^^ a nucleotide sequence corresponding to SEQ ID 
NO:382 

a DNA rfaving a nucleotide sequence corresponding to SEQ ID 
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15 



NO:384 

a DNA having a nucleotide sequence corresponding to SEQ/fD 
NO:385 

a DNA having a nucleotide sequence corresponding tg^ SEQ ID 
NO:386 

a DNA having a nucleotide sequence correspondi^^g to SEQ ID 
NO:387 

a DNA having a nucleotide sequence corresponding to SEQ ID 
NO:388 

a DNA having a nucleotide sequence co:9tesponding to SEQ ID 
NO:389 




20 



25 



a DNA having a nucleotide sequen/e corresponding to SEQ ID 
NO:390 



a DNA having 
NO:391 



e nucffeota 

'a 

a nucleot' 



otide s^uence corresponding to SEQ ID 



a DNA having a nucleoti(^ sequence corresponding to SEQ ID 
NO:392 



43. A hosJf cell containing a recombinant 
30 DNA sequence of cla/m 38 and capable of expressing the 
encoded polypeptic 



35 



44. A/host cell of claim 43 containing a 
recombinant DNT^ vector comprising vector DNA and a DNA 
having a nucleotide sequence corresponding to SEQ ID 
NO: 97 and capable of expressing the encoded 
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polypeptide . 



45. A host cell of claim 43 containing 
recombinant DNA vector comprising vector DNA and a/DNA 

5 having a nucleotide sequence corresponding to SEQ/ID 
NO: 100 or 103 and capable of expressing the encoyfled 
polypeptide . 

46. A host cell of claim 43 contaYning a 
10 recombinant DNA vector comprising vector DnX and a DNA 

having a nucleotide sequence corresponding/ to SEQ ID 
NO: 161 and capable of expressing the enc9^^ied 
polypeptide . 

15 47. A method of producing ^ mutant human 

interleukin-3 polypeptide comprising the steps of: 



20 



(a) culturing a host cell conftaining a 
recombinant DNA-^equence comprising vector DNA 
and a DNA seq;fienqe of Claijn 38 and capable of 
expressing the emboded pc^Lypeptide under 
conditions permijfcting e>5^)ression of the 
recombinant/ DNAif and 



25 



(b) harvesting the polypeptide from the culture. 



30 



35 



48. A methoaf according to Claim 47 of 
producing a mutant human interleukin-3 polypeptide 
comprising the steps/ of : 

(a) culturing a host cell containing a 
recombinant /)NA sequence comprising vector DNA 
and a DNA tjffeving a nucleotide sequence 
corresponding to SEQ ID NO: 97 and capable of 
expressing the encoded polypeptide under 
conditioms permitting expression of the 
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recombinant DNA; and 

(b) harvesting the polypeptide from the cultur/^ 

49. A method according to Claim 47 of 
producing a mutant human interleukin~3 polypeptide 
comprising the steps of: 



10 



15 



(a) culturing a host cell containing a 
recombinant DNA sequence comprising VQrc:tor DNA 
and a DNA having a nucleotide sequen/e 
corresponding to SEQ ID NO: 100 or ]j03 and capable 
of expressing the encoded polypeptide under 
conditions permitting expression/of the 
recombinant DNA; and 



(b) harvesting the polypeptijfe from the culture. 

50. A me^fe^^d according to Claim 47 of 
2 0 producing a mutan^ huitv^n inte:5aeukin-3 polypeptide 
comprising the si 



25 



30 




(a) culturjing a/Mijcx&tr^ell containing a 
recombinan\^^^pj^ seqi:y6nce comprising vector DNA 
and a DNA having a ynucleotide sequence 

corresponding to 3EQ ID NO: 161 and capable of 
expressing the enrcoded polypeptide under 
conditions permitting expression of the 
recombinant Dn/; and 

(b) harvesti/g the polypeptide from the culture. 



35 



51. A vector containing a gene having a DNA 
sequence selected from the group consisting of: 

a DNA saving a nucleotide sequence corresponding 
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to SEQ ID NO: 97; 



a DNA having a nucleotide sequence correspondii)g 
to SEQ ID NO:100; 



a DNA having a nucleotide sequence corresp9nading 
to SEQ ID NO: 103; 



10 



a DNA having a nucleotide sequence cori^sponding 
to SEQ ID NO:160; 



15 



a DNA having a nucleotide sequence ycorresponding 
to SEQ ID NO: 161; 

a DNA having a micleot^de sequq^ce corresponding 
to SEQ ID NO: 4/4; 



20 



a DNA having la nucleotide syequence corresponding 
to SEQ ID NO:l4 05; 



a DNA having a nucleotirj^^ sequence corresponding 
to SEQ ID NO:364; 



25 



a DNA having a nucl^tide sequence corresponding 
to SEQ ID NO:368; 



30 



a DNA having a Nucleotide sequence corresponding 
to SEQ ID NO: 3/9; 



a DNA having/a nucleotide sequence corresponding 
to SEQ ID n/:376; 



35 



a DNA hav/ng a nucleotide sequence corresponding 
to SEQ ip NO: 377; 
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a DNA having a nucleotide sequence corresponding 
to SEQ ID NO:378; 



a DNA having a nucleotide sequence corresponding 
to SEQ ID NO:385; 

52. A recombinant DNA vector compj/ising a 
10 promoter, a ribosome binding site, and a signal 

peptide directly linked to a DNA sequence jfencoding a 
polypeptide selected from the group consiysting of 



15 



a polypeptide having an amino ac±(y sequence 
corresponding to SEQ ID NO:88; 



a polypeptide having an amino Acid sequence 
corresponding to SEQ ID NO: 8^ and 



20 



a polypepti^feXhaving an amin^o acid sequence 
corresponding \o SEQ ID NQ5:90; 



said vector Jpeing capable oy directing expression of 
said mutant (human yfLnterleuJja.n-3 polypeptide. 

25 

53. A re^omhiofent DNA vector according to 
Claim 51 wherein the promoter is AraBAD. 

54. A recombinant DNA vector according to 
30 Claim 51 wherein the/ribosome binding site is glO-L. 



35 



55. A i^combinant DNA vector according to 
Claim 51 wherein ^he signal .peptide is a lamB signal 
peptide . 

56. /a recombinant DNA vector according to 
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Claim 51 wherein the signal peptide is the lamB sigiTfel 
peptide depicted in Figure 8 . 



57 . A recombinant DNA vector accordii 
Claim 51 wherein the promoter is AraBAD and the 
ribosome binding site is glO-L. 



to 



58. A recombinant DNA vector acG6rding to 
10 Claim 51 wherein the promoter is AraBAD, t^ie ribosome 

binding site is glO-L, and the signal peptide is a 
lamB signal peptide. 

59. A recombinant DNA vec/or according to 
15 Claim 51 wherein the promoter is A:DaBAD, the ribosome 

binding site is glO-L, and the sic^al peptide is- the 
lamB signal peptide depicted in Figure 8. 



20 



25 



60. A recombinant bacterial host which 
comprises the ve^tW of Clairy 51 wherein said host 
secretes a mut/nt nitiman interleukin-3 polypeptide 
selected from /the dfroup consisting of 

a polypeptidejfhaving An amino acid sequence 
correspondiiwlto SE^ ID NO:88; 

a polypeptide hav/ng an amino acid sequence 
corresponding to/SEQ ID NO: 89; and 



30 



a polypeptide ynaving an amino acid sequence 
corresponding to SEQ ID NO: 90. 



35 



61. V polypeptide of the formula 
1/5 10 
{Met)rn-Ala Pro/ Met Thr Gin Thr Thr Ser Leu Lys Thr 



ri5 
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10 



15 
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25 



30 



35 
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Ser Trp Val Asn Cys Ser Xaa Met lie Asp Glu lie i: 

25 30 35 

Xaa His Leu Lys Xaa Pro Pro Xaa Pro Leu Leu Asp ^aa 

40 45 yso 

Asn Asn Leu Asn Xaa Glu Asp Xaa Asp lie Leu Mft Glu 

55 60 

Xaa Asn Leu Arg Xaa Pro Asn Leu Xaa Xaa Ph^ Xaa Arg 

65 70 / 75 

Ala Val Lys Xaa Leu Xaa Asn Ala Ser Xaa /le Glu Xaa 

80 85 

lie Leu Xaa Asn Leu Xaa Pro Cys Leu P/o Xaa Ala Thr 

90 95 / 100 

Ala Ala Pro Xaa Arg His Pro lie Xaar lie Lys Xaa Gly 

105 110 / 115 

Asp Trp Xaa Glu Phe Arg Xaa Lys /.eu Thr Phe Tyr Leu 
120 / 125 

La Gin X/a Gin Gin Thr Thr Leu 

e PhM [SEQ igf NO: 129] 



Xaa Thr Leu Glu 

130 

Ser Leu Ala I 



wherein m is 
Xaa at position 25 is 
is Gin, Arg, or Val; 
or Asn; Xaa at posi 



^at position 18 is Asn or lie; 
r or His; Xaa at position 29 
a at position 32 is Leu, Ala, 
on 37 is Phe, Pro, or Ser; Xaa at 



position 42 is Glu,/ Ala, or Ser; Xaa at position 45 is 
Gin, Val, or Met; Aaa at position 51 is Asn or Arg; 
Xaa at position ^5 is Arg, Leu, or Thr; Xaa at 
position 59 is yiGlu or Leu; Xaa at position 60 is Ala 
or Ser; Xaa ay position 62 is Asn or Val; Xaa at 
position 67 ys Ser, Asn, or His; Xaa at position 69 is 
Gin or Glu;/Xaa at position 73 is Ala or Gly; Xaa at 
position IJb is Ser or Ala; Xaa at position 79 is Lys . 
or Arg; 5Ciaa at position 82 is Leu, Glu, or Val; Xaa at 
positioiy 87 is Leu or Ser; Xaa at position 93 is Pro 
or Sery Xaa at position 98 is His, lie, or Thr; Xaa at 
posit^n 101 is Asp or Ala; Xaa at position 105 is Asn 



385 



10 



or Glu; Xaa at position 109 is Arg or Glu; Xaa aty 
position 116 is Lys or Val; Xaa at position 120 As 
Asn, Gin, or His; Xaa at position 123 is Ala o/ Glu; 
with the proviso that from four to twenty-seyen of the 
amino acids designated by Xaa are dif f erenty f rom the 
corresponding amino acids of native human /xnterleukin- 
3 and wherein from 1 .to 14 of amino acid/ 1 to 14 has 
been deleted from the N-terminus and/oy'' from 1 to 15 
of amino acids 119 to 133 has been de/eted from the C- 
terminus of the polypeptide; or a polypeptide having 
substantially the same structure aytd substantially the 
same biological activity. 



15 



20 



25 



62. A method accord^g to Claim 47 of 
producing a mutant human inte/leukin-3 polypeptide 
comprising the st/^s^. of: 




(a) cultiyting/a host//cell containing a 
recombinant uh^^^^^f^^ence comprising vector DNA 
and a DN/N-feraving a/nucleotide sequence 
corresponding to ySEQ ID NO: 160 and capable of 
expressing the e/ricoded polypeptide under 
conditions permitting expression of the 
recombinant DMA; and 

(b) harvesting the polypeptide from the culture. 



63./ A method according to Claim 47 of 
producing a yfiutant human interleuk:in-3 polypeptide 
30 comprising yche steps of: 



35 



(a) /culturing a host cell containing a 

:ombinant DNA sequence comprising vector DNA 
id a DNA having a nucleotide sequence 
)rresponding to SEQ ID NO: 161 and capable of 
expressing the encoded polypeptide under 



re/ 



fcoi 




.M^u -HuaS TtSi 'III 



10 



15 



20 



25 



30 



35 



. 386 

conditions permitting expression of the 
recombinant DNA; and 

(b) harvesting the polypeptide from the cult^ire 

64. A host cell containing a recombinant 
DNA vector comprising vector DNA and a DNA s^uence 
selected from the group consisting of: 

a DNA having a nucleotide sequence /5orresponding 
to SEQ ID NO: 160; and 



a DNA having a nucleotide seque 
to SEQ ID NO: 161; 



corresponding 



and capable of expressing the encoded polypeptide 



ording to Claim 27 




65. 

which is 
Met Ala Asn C 
His Leu 
Lys Arg Pro P 

Asn Ser 

Glu Asp Met Asp lie Ley 

Pro Asn 

Leu Leu Ala Phe Val ^rg 
Ala Ser 

Gly lie Glu Ala l/e Leu 
Pro Ser 

Ala Thr Ala Ala/ Pro Ser 
Ala Gly 

Asp Trp Gin C^u Phe Arg 
Val Thr 

Leu Glu Gli/ Ala Gin Glu 



Asp Glu lie lie His 



eu Leu Asp Pro Asn Asn Leu 



Met Glu Arg Asn Leu Arg Thr 



Ala Val Lys His Leu Glu Asn 



Arg Asn 
Arg His 
Glu Lys 
Gin Gin 



Leu Gin Pro Cys Leu 



Pro lie lie lie Lys 



Leu Thr Phe Tyr Leu 



[SEQ ID NO: 89] . 



interm:ukin-3 (il-3) multiple mutation polypeptides 



